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THE amplifier on Honeywell’s Turbo Supercharger is a typical example of 
how important improvements grow out of simplification that’s backed by 
sound, practical engineering. 


Focusing attention on every important detail, Honeywell Creative Engineer- 
ing discarded the traditional louvered amplifier case. The transformer and 
Resistor-Condenser components are hermetically sealed and shielded with 
metal spray. These and other heat generating units are mounted in separate 
enclosures outside the chassis. Result: better heat dissipation, more protec- 
tion from dust and dirt, less radio interference and greater resistance to 
humidity and temperature extremes. 


Here again, as with the Honeywell electronic Fuel Gage and Autopilot, 
is an instance where Creative Engineering brings benefits that can be recog- 
nized—benefits that pay out through greater dependability, lower operating 
costs, less maintenance. Minneapolis-Honeywell, Minneapolis 8, Minnesota. Simple in appearance—just as simple 
In Canada: Toronto 12, Ontario. to service. A twist of the wrist removes 


tube housing. Wiring and connections 
Honevwell 


underneath the chassis are completely 
CREATIVE ENGINEERING 


accessible in a matter of seconds. 
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Set New High in Comfort 


The Sleeperette*—Pan American’s exclusive, 
new aircraft seat, completely cushioned with 
Airfoam made by Goodyear — sets a new high for 
travel comfort aboard Pacific-Alaskan Division 


Clippers. Yes, there are three good reasons why 
operators and manufacturers prefer Airfoam for 
aircraft seats. First, this latex cushion- 

ing supplies comfort that lessens 


flying fatigue. Second, its amazing durability 
eliminates seat maintenance and repair — seats 
last the life of the ship. Third, a weight saving can 
be effected by designing seats to take full advan- 
tage of Airfoam. For full information about this 
modern, luxury cushioning, write: Goodyear 
Aviation Products Division, Akron 16, 

Ohio or Los Angeles 54, California. 


*Trademark, Pan American 
World Airways, Inc. 


AVIATION 
PRODUCTS 


AIR MAIS 


Airfoam—T.M. The Gocdyear 
Tire & Rubber Company 
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A structural forging for one of Uncle Sam's newest, fastest 


fighting planes—made from 75-ST aluminum alloy. 


This forging, 30” in length, is one of the most difficult yet 


produced of this new high-strength material. 


Are you taking full advantage of the constantly growing 
range of forgings? Wyman-Gordon forgings all the way 


from five up to one thousand pounds. 


Standard of the Industry for More Than Sixty Years 


WYMAN- GORDON 


Forgings of Aluminum, Magnesium, Steel | 
WORCESTER, MASSACHUSETTS, U. S. A. 


HARVEY, ILLINOIS —A DETROIT, MICHIGAN 
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30 YEARS OF 


getting there first 


@ The Curtiss-Wright XP-87 — first 
four-engine jet propelled fighter of 
the U. S. Air Force — now joins the 
Curtiss S-3 — first fighter plane of 
American military aviation — in the 


album of famous Curtiss “firsts.” 


@ The XP-87 reflects the engineer- 


ing pioneering and extensive 
research behind the foremost 
leadership in the aviation industry 
— just as the S-3 did thirty years ago, 
when it was hailed as the first 


fighter of the Army Air Force. 


@ The contrast in size, speed and 


range between the S-3 of 1917 and 
the XP-87 of today shows what 
research and engineering mean to 


modern airplane development. 


@ Thus, today Curtiss-Wright re- 
. . 9 
search is helping to shape aviation’s 


future as it helped to shape its past. 


FIRST IN FLIGHT 


CURTISS <2 WRIGHT 


A DEVELOPING 


F> runt To meet 


COLUMBUS, OHIO 


Fir 


| 
| 
| 
art 
pel 
/ 
NA 
an 
co 
in 
pt 
0 
tl 
e 
\ 
1 


1917 and 


vs what 


mean to 


1ent. 


right re- 
viation’s 


its past. 
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IAS. 


News 


A Record of People and Luents 
of Interest to Institute Members 


Annual Volume of Technical 
bstracts and Reviews to be 


Published by I.A.S. 


First Edition, To Be Ready by July, Will Make Practical 
Use of Standard Aeronautical Indexing System 


HE FIRST VOLUME of an annual 
gat to all-important technical 
articles, reports, and books published 
on aviation throughout the year is now 
being compiled by the Institute's edi 
torial staff. Utilizing the reviews, abs- 
tracts, and listings contained in the 
twelve monthly issues of the AERO 
NAUTICAL ENGINEERING REVIEW, this 
annual compilation is expected to per- 
form a much-needed service for the 
aircraft industry. 

The first edition will contain all items 
covered by the REVIEW during the 
calendar year of 1947. This comprises 
approximately 5,000 abstracts and list 
ings of technical articles and books 
published both here and abroad. 

With the cooperation and guidance 
of the S.A.L.S. staff, it is planned to 
index all abstracts in accordance with 
the classifications presently being 
evolved by the Standard Aeronautical 
Indexing System. This System, as 
approved jointly by the Air Force, 
Navy, and other cooperating agencies, 
will provide a standardized method of 
abstracts and make _ the 
indexes of all annual volumes uniform. 
Since the AERONAUTICAL ENGINEERING 
Review began using S.A.I.S. finalized 
headings in January of this year, the 
problem of indexing subsequent annual 
editions will be greatly simplified. 
This should make it possible to publish 
future editions immediately after the 
close of each year and have copies avail- 


classifying 


able for distribution sometime in Febru 
ary. 

The rapid pace of present-day tech 
nological developments in the .aero- 
nautical sciences makes it difficult for 
engineers and technicians to keep up 
with the ever increasing flow of pub- 
lished materials relating to their par- 
ticular fields of interest. It has always 
been the primary function of the 
AERONAUTICAL ENGINEERING REVIEW 
to make this task easier for them by 
scanning, screening, and abstracting 
every available article, report, or book 
of import to the profession. Since the 
war, an average of approximately 1,000 
periodicals, reports, house organs, books, 
catalogs, and releases in all languages 
have been passing across the desks of 
the Institute’s editorial staff each 
month. The job of screening, listing, 
and abstracting this wealth of material 
has become increasingly complex, even 
for a trained and organized staff. For 
an individual, it would be next to im- 
possible. 

It is with full knowledge and apprecia- 
tion of the enormity of the task that the 
Institute has undertaken this additional 
service to its members and the industry 
as a whole. 

The Review will continue to act as 
the medium for the dissemination of 
current information, improving and 
expanding its coverage in keeping with 
the times. The annual volume will 
augment this service and bring together 


Leslie Neville, S.A.I.S. Director, who will 


supervise the indexing of the Institute's 


first annual volume of abstracts and 


reviews. 


each year’s accumulation of abstracts 
and reviews within a single, handy 
reference guide. 

Present plans call for these annual 
volumes to contain a minimum of 300 
pages. The books will measure 8!/, 
by 11 in. in size and will be bound in 
flexible covers. No advertising will be 
carried. 

A formal announcement of the pub- 
lication date of the first issue will be 
sent to I.A.S. members and REVIEW 
and JOURNAL subscribers shortly. It 
is anticipated at this time that copies 
will be available about July 1, at a nom- 
inal charge covering production costs 
and assuring the widest possible dis- 
tribution and use of the books. 


IAS. Calendar 


July 14-16 Annual Summer 
Meeting, Los 
Angeles 


For details see page 28. 
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Dr. George W. Lewis. 


Dr. Lewis Honored 
by N.A.C.A. Members 


Dr. George W. Lewis, Honorary 
Fellow and Past-President (1939), 
who for 28 years was Director of Aero 
nautical Research in the National 
Advisory Committee for Aeronautics 
and is now N.A.C.A. Research Con 
sultant, has been honored by a testi- 
monial signed by 15 members of the 
Committee in tribute to his excep- 
tionally meritorious services to the 
cs. 
> Joined N.A.C.A. in 1919—At the 
time of his appointment to the N.A.- 
C.A. post in 1919, Dr. Lewis found the 
research body had one small wind tun- 
neland but 43employees. At the time 
of his retirement as Director of Aero- 
nautical Research on September 1, the 
research staff had been increased to 
6,000 through his recruiting and train- 
ing efforts. 

Dr, Lewis pioneered in the design 
and construction of special research 
equipment and was the first to use 
variable density, full-scale refrigerated 
free flight-gust and high-speed wind 
tunnels. In addition, he developed 
the three N.A.C.A. research labo- 
ratories at Langley Field, Moffett 
Field, and the Flight Propulsion Re- 
search Laboratory at Cleveland. 
> Aeronautical Leader—Under his 
leadership, the N.A.C.A. has made 
scientific and technical contributions 
of incalculable value to this country in 
terms of national security and to 
aeronautical sciences in the advance- 
ment of which he has been a leader in 
the U.S. and the world. 


S.A.I. Becomes S.A.I.S. 


In order to avoid confusion between 
the Air Technical Index and the 
Standard Aeronautical Index, the 
name of the latter has been changed to 


ENGINEERING 


Standard Aeronautical Index 
tem. 

The Standard Aeronautical Index 
ing System is actually not an 
but, rather, a system for cataloging 
and indexing air-technical informa 
tion. A combination of cla 


Svs 


index 


ification 
and subject heading systems, it was 
designed, primarily, to assist in the 
establishment and selected distribu- 
tion of the Air Technical Index 

In order to facilitate the use of this 
index by the agencies and individuals 
who will be served by it, it was con- 
sidered desirable to coordinate with 
them the indexing system to be used. 
For this reason a contract was issued 
by the Air Force and Navy to the In- 
stitute of the Aeronautical Sciences to 
accomplish the necessary 
tion. 

On the other hand, the Air Tech- 
nical Index is a catalog of classified air 
technical data which is being prepared 
by the Air Documents Division of the 
Intelligence Department, Air Materiel 
Command, in cooperation with the 
Bureau of Aeronautics. The subject 
breakdown which will be used in the 
Air Technical Index for classifying and 
disseminating the documents cata 
loged by it will be known as the 
“Standard Aeronautical Indexing Sys 
tem.”’ 


coordina- 


Helicopter Society Forum 
in Philadelphia Apri! 22-24 


The Fourth Annual Forum of the 
American Helicopter Society will be 
held in Philadelphia, Pa., April 22, 23, 
and 24, 1948. 

Meetings on Thursday and Friday 
will cover discussions of helicopter 
configurations, basic mechanical de 
sign, operations, testing maintenance, 
and economics. Saturday will be de 
voted to helicopter exhibits and an air 
show. One session of the Forum will 
be held jointly with the Philadelphia 
Section of the Institute. 

Copies of the program may be ob 
tained through General Chairman 
Paul W. Thomas, 12S. 12th St., Phila 
delphia, Pa. 


.A.S. Newslines 


> For contributing to the Allied war 
effort in scientific research and de 
velopment, Dr. Karl T. Compton, 
President of M.I.T., was made an 
Honorary Commander of the civil 
division of the Most Excellent Order 
of the British Empire... Dr. Comp 
ton has been elected a Director of 
John Hancock Mutual Life Insurance 
Company. 

> Named to the Advisory Council of 
Congressional Aviation Policy Board, 


REVIEW 


APRIL, 1948 


James H. Doolittle served on the syp. 
committee dealing with manufactyr. 
ing and combat. General Doolittle js 
the 1947 Honorary Fellow of the Ip. 
stitute. 

> Chief of Staff, U.S.A.F., Gen. Carl 
Spaatz pinned the Presidential Medal 
for Merit on Dr, William F. Durand, 
S7-year-old Emeritus of 
Engineering at Stanford University, 
in a ceremony at Moffett Field. Ay 
Honorary Fellow, Dr. 


Professor 


Durand fe. 
ceived the Medal for supplying “the 
leadership necessary for successful 
research in jet engines for aircraft.” 
Citation pointed out that he started 
his work in World War II at the age of 
81 and that he served without pay. 
> The United States Medal of Free- 
dom with Silver Palm was presented 
to Honorary Fellow Sir Richard 
Fairey, wing-flap inventor, at Kindley 
Field, Bermuda, February 21. ; 
> William D. Kennedy, Vice-Presi- 
dent and General Manager of Wright 
Aeronautical Corporation, has_ been 
elected Vice-President of  Curtiss- 
Wright Corporation. He is an LAS, 
Associate Fellow. 

> William H. Klenke, Jr., I.A.S. Asso- 
ciate Fellow and General Sales Man- 
ager of Stinson Division, Consoli- 
dated Vultee, was named to member 
ship in the C.A.A. Nonscheduled Fly- 
ing Advisory Committee, succeeding 
J. W. Friedlander as representative 
from C.A.A. Third Region. 

> To let sleeping dogs lie. . .Footrests 
are coming back to American Airlines, 
Inc., transports, according to William 
Littlewood, Vice-President—Engi 
neering, a Fellow. The rests will be 
small enough to tuck under the seat. 
> I.A.S. Fellow Dr. Albert E. Lom- 
bard, Engineering Consultant for 
Consolidated Vultee, has been ap- 
pointed to direct Convair military air- 
craft sales under the supervision of 
W. A. Blees, Vice-President—Sales. 


Dr. A. E. Lombard, Jr. 
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LAS. NEWS 


Dr. Lombard will coordinate and > Erroneously reported in this depart 
supervise Convair engineering depart- ment in the December issue to have re- 
ments in connection with military air- signed his directorship in Fireproof 
craft sales and also will direct opera- Tanks Ltd. to become Director, Tilt- 
tion of the company’s Washington and man Langley Laboratories Ltd., A. 
Dayton offices. Hessell Tiltman writes from England 
> Joining A. V. Roe Canada Ltd. as that, on the contrary, he is a Director 
Inventions Officer handling inventions of both organizations. Activities of 
on both air frames and turbine proj- Fireproof Tanks are devoted to the 
ects, Horace Charles Luttman, an design and manufacture of flexible and 
Associate Fellow, had been Director, crash-resisting fuel and oil tanks, Tilt- 
Aeronautical Inspection, Ministry of man reports, whereas work of T. L. L. 
Aircraft Production, England. is almost entirely research and de- 
>Dr. Norton B. Moore, Associate velopment into many phases of aero- 
Fellow, is Director of Research and nautics. 

Development, General Tire & Rubber 

Company of California. > Selected as the 1948 recipient of the 
> Universal installation of radar safety John Fritz Medal, Dr. Th. von K4r- 
devices on commercial air liners would m4n, Honorary Fellow, received the 
make air travel ‘“‘the safest form of award from the American Society of 
human transportation,” according to Mechanical Engineers when he re- 
John K. Northrop, President of North- turned from Europe. Medal is 
rop Aircraft, Inc., and 1948 President awarded annually by group action of 
of the Institute. Speaking before a the national engineering societies. 
University of Southern California Other societies participating are the | 
honor group, Mr. Northrop said, American Society of Civil Engineers, | 
“Most of the air lines will have their American Institute of Mining and 
ships so equipped within the next Metallurgical Engineers, and Ameri- 
year.” can Institute of Electrical Engineers. 


Corporate Member News 


¢ New office has been opened in Kansas City by Associated Aviation Underwriters at 
916 Walnut St.—will service accounts in Missouri (except St. Louis), Kansas, and 
Nebraska. 

¢ Kits for instrument practice are being offered by Beech Aircraft Corporation in its 
eflorts to promote air safety among owners of Beech aircraft. Kits include orange 
plastic shields with vacuum cups for attachment inside the windshield and windows and 
blue goggles for the pilot taking instrument time with an instrument check pilot. Check 
pilot will see everything, while practicing pilot sees nothing outside the plane. 

¢ Employment at Boeing Airplane Company, Wichita Division, has been boosted to 1,700, 
with two shifts working on B-50, Stratocruiser and Stratofreighter major assemblies, 
B-29 spares, and L-15 liaison planes. 

¢ The new Goodyear cross-wind landing gear will be offered by Cessna Aircraft Company 
as optional equipment on production models and as kits for installation in the 
field 

@ “Skeet,’’ pilotless plane designated KD2C-1, which is undergoing tests at Point Mugu, 
Calif., is being produced by Curtiss-Wright Airplane Division. 


¢ Additional reservations space has been leased by Eastern Air Lines, Inc., in the First | 


Federal Savings & Loan Bank Building, Atlanta. 

¢ The Goodyear Tire & Rubber Company’s GA-2 Duck amphibian, equipped with 
cross-wind landing gear built by the company, will demonstrate the gear in various air- 
ports in Europe and in the British Isles. 

¢ Anew method of manufacture and inspection—quality control by statistics—has been 
placed in operation by Hamilton Standard Propellers Division, United Aircraft Corpora- 


tion. Quality control by statistics is based on the theory of probability; new process | 


involves use of complex mathematical formulas—has saved thousands of dollars in trial 
operations alone through elimination of scrap and rework, company says, and has proved 
more accurate than 100 per cent inspection of parts, and has increased production of oper- 
ators and inspectors. 

® Sales and Service Organization of the Aviation Division of Jack & Heintz Precision 
Industries, Inc., has been expanded to incorporate a full-fledged Service Department. 

@ World-wide network of recharge stations, to provide service to permanent installations 
in factories as well as aircraft on international routes, has been established by Walter 
Kidde & Company, Inc. Network now includes 169 stations in 45 different countries. 

® Secretary of Labor Lewis B. Schwellenbach has commended the accident prevention 
program of Northrop Aircraft, Inc., in a letter to the firm. 

¢ Northwest Airlines, Inc., has extended its “visual sales’’ reservation setup to Madison, 
Wis., Butte, Mont., and Winnipeg, Canada, tieing these cities in with its international 
reservation system comprising 3,300 miles of leased phone lines, 6,900 miles of teletype 
circuits, and 3,400 miles of radio circuits. 


\ 


CWS 


e 

This is your party, too! 
Now we're five years old. We can look back with 
some pride on what we've accomplished in that 
time. We look with equal satisfaction on the 
work done by our customers. Without their 
initiative no new material could have been 
adapted to so many different uses in so short 
a time. Working together, we have built a 
new chemical business to serve all industry. 


1943 


A NEW 
CHEMICAL 
INDUSTRY 
1943 —We started with a legacy of some 
silicone fluids, 2 electrical insulating resins, a 
valve lubricant and anignition sealing compound, 
1948—We are now producing 60 different 
Dow Corning Silicone Products in the form of 
fluids and oils, greases and compounds, resins 
and varnishes and Silastic* all of which will do 
many things no other materials can do. 
1943—We had essentially one customer and 
his name was Uncle Sam. 
1948 — Among our 7500 industrial customers 
are concerns in almost every major industry. 
Recently, we entered the consumers’ market to 
bring silicones home to John Q. Public. 
1943—We started to build a plant and a 
main office in Midland, Michigan. 
1948—We have a large plant, now almost 
twice its original size, working full time to supply 
you with the silicone products you have come to 
depend upon. It’s the first plant of its kind ever 
built. To pace our increasing productive capac- 
ity we now have branch offices in four major 
cities and two new ones about to be opened. 
In 1948 as in 1943, we look forward, with 
your help, to a future busy with new silicone 
products and to a plant several times the size 
of our present one. 
*TRADEMARK FOR DOW CORNING SILICONE RUBBER 
DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


New York ¢ Chicago e Cleveland « Los Angeles 
In Canada: Fiberglas Canada, Ltd., Toronto 
In England: Albright and Wilson, Ltd., London 
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NORTH AMERICAN’S B-45 MAINTENANCE COURSE 


Eleven Air Force students have been receiving instruction in maintenance and service for North 
American Aviation, Inc., B-45 four-jet bombers at the company’s plant in Long Beach, under 
direction of the field service department. Each student is specializing in a particular phase 
of maintenance and service for the plane, although each receives general instruction in all 
phases of the program. A similar course is being conductcd for the Navy in connection with 
the FJ-1 jet fighter at San Diego. 


e A board of directors’ meeting was held by Pan American World Airways System in 
Miami the middle of February—first time in company’s 20-year history that the meeting 
was held outside of New York... Pan Am is aiding study of cosmic-ray intensity at high 
altitudes over half the globe’s surface. Assistance of the air line was requested by the 
Institute of Nuclear Research of University of Chicago. Small sealed packages con- 
taining photographic plates are placed in charge of transport captains and carried in the 
Clipper cockpits. 

@ Second XF-12 photoreconnaissance plane was delivered to U.S.A.F. officers by 
Republic Aviation, Inc., early in February. The plane was flown to Wright Field 
e The Ryan Aeronautical Company has named Midwest Airways Ryan Navion 
utor for most of Wisconsin, including Milwaukee. 


distrib- 


e Corporate name of the Sperry Gyroscope Company, Inc., has been changed to Sperry 
Gyroscope Company, Division of The Sperry Corporation. Sperry will accelerate marine 
radar production this year on basis of increased sales and expanding sales prospects, com- 
pany says. 

e A $250,000 grant for atomic research and training has been made to M_I.T. by The 
Texas Company, according to an announcement by Dr. Karl T. Compton, President of 
M.I.T., and Col. Harry T. Klein, President of The Texas Company. 

e United Air Lines, Inc., reopened its stewardess training school at Cheyenne, Wyo.: 
with new classes to be graduated each 20 days. Openings for 400 stewardesses are ex- 
pected by company during 1948. 

e Aircraft Research & Development Division, Willys-Overland Motors, Inc., has be- 
come the Research & Development Division, General Tire & Rubber Company of Cali- 
fornia. 


Sections and Branches 


Cleveland Section eral Motors Corporation. Subject of 

the paper, ‘“‘The Future of Reciprocat- 

ing Engines,’’ was given previously by 

Mr. Hazen in London last September 
Meeting in the N.A.C.A. Labo- at the joint Royal Aeronautical So- 

ratory Auditorium, January 20, 150 ciety-Institute meeting. 

members of the Section heard a paper A discussion followed the talk. 


John B. Scalzi, Secretary 


REVIEW—APRIL, 


by R. M. Hazen, Vice-President and 
Chief Engineer, Allison Division, Gen- 


Abe Silverstein, Chairman of the Sec- 
tion, presided. 


1948 


Dayton Section 
E. W. Robischon, Secretary 


Holding a dinner and meeting 
February 5 at the Dayton Engineer; 
Club, approximately 75 members and 
guests heard ‘‘Future Trends in Aero. 
dynamical Development,” delivered 
by Prof. Bradley Jones, Head of the 
Department of Aeronautical Engi- 
neering, University of Cincinnati. 
>» Places Emphasis on Low Speed— 
Professor Jones covered the future of 
aerodynamical development not from 
the standpoint of supersonics, but 
stated that the emphasis in aerody- 
namics has been placed too strongly on 
high speed instead of slow speed. | 

His thought-provoking talk en- 
visioned the possibilities of designing 
aircraft for safety through low landing 
speed even at the sacrifice of high 
speed. We must take stock, Pro- 
fessor Jones said, of the increasing 
trend toward higher landing speeds 
resulting in long runways remotely 
located from population centers. 


> Suggests Survey—He suggested 
that a survey of past developments be 
performed and that compromises be 
effected if airplanes are’ ever to be 
practical and accepted as a safe means 
of transportation. 


During a business session, the fol- 
lowing persons were elected to forma 
council for the Section: A. Francis 
Arcier; Lt. Col. Albert A. Arnhym; 
Harrison C. Chandler, Jr.; Col. 
Richard Gimbel; Lt. Comdr. Harry J. 
Huester; Ezra Kotcher; Col. H. M. 
McCoy; and Ernest W. Robischon. 


Los Angeles Section 
John Silliman, Secretary 


An overflow meeting on February 
18 heard R. C. Donovan, Project 
Engineer, Douglas Aircraft Company, 
Inc., speak on ‘“‘Development of the 
Navy-Douglas D-558 Research Proj- 
ect. 


> Northrop Present—Guests included 
Gene May and Johnny Martin, com- 
pany test pilots for the Skystreak and 
Skyrocket. Present also was John K. 
Northrop, President, Northrop Air- 
craft, Inc., and 1948 President of the 
Institute. 

Similar talks on this transonic re- 
search program have been given in 
New York, Dayton, and San Fran- 
cisco by Chief Engineer Edward H. 
Heinemann. Donovan, however, ad 
libbed many interesting details regard- 
ing unique construction problems in- 
troduced by extremely thin wings 
sealed for carrying fuel and the in- 
stallation of some 900 strain gages and 
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400 pressure orifices in thin control 
surfaces. 

Slides and sound films were used to 
illustrate the talk. 

Chairman Willis M. Hawkins pre- 
sided, with Joe Barfoot as Program 
Committee Chairman. Other 1948 
Section officers are Francis V. Wag- 
ner, Vice-Chairman; Milton A. 
Miner, Treasurer; and John C. Silli- 
man, Secretary. 


Toronto Section 
Ervk Kosko, Secretary 


First Annual Meeting of the Section 
was held January 19 with Ben Etkin, 
retiring Chairman, presiding. 

The following officers were elected: 
R. D. Hiscocks, Chairman; J. C. 
Floyd, Vice-Chairman; Eryk Kosko, 
Secretary; and Carl V. Lindlow, 
Treasurer. New Advisory Board in- 
cludes B. Etkin, F. H. Brame, W. 


Czerwinski, Wing Commander D. M. ° 


Holman, and K. M. Molson. 

> Aerial Photography—Following a 
short business session, a most interest- 
ing talk on ‘‘Aerial Photography and 
Its Applications’ was delivered by 
Douglas N. Kendall, Vice-President 
and Managing Director of Photo- 
graphic Survey Co. Ltd. of Toronto. 
As former Chief of the Allied Central 
Interpretation Organization, the 
speaker was well acquainted with war- 
time aspects of photoreconnaissance. 

Following a basic discussion of past 
development and of present trends in 
photographic surveying, Kendall 
pointed out the advantages offered by 
the aerial technique in its various ap- 
plications. The main ones appear to 
be authenticity, speed, and security, 
while a serious limitation is the factor 
of adverse weather conditions. 

The speaker cited numerous ex- 
amples of vital information obtained 
during the war through aerial photog- 
raphy. 
>Peacetime Applications—Among 
peacetime applications, aerial map- 
pingisthe mostimportant. Immense 
progress was being made in this field 
in various parts of the world, Kendall 
said, adding that in northern Canada 
or in the Amazon River basin, for in- 
stance, mapping would be impossible 
by other means. 

Other applications were sketched 
briefly: geology and mining engineer- 
ing, especially in discovering terrain 
faults; erosion studies; forestry in- 
ventory, game surveying, etc.; high- 
way and railroad layout, transmission 
lines, and irrigation schemes. 

Mr. Kendall emphasized that a 
specially designed aircraft, with a 
speed above 300 m.p.h., would be of 


I.A.S. NEWS 
particular interest to surveying com- 
panies. 


Academy of Aeronautics 


Four speakers were featured at the 
January 13 meeting presided over by 
Marvin Glenn, Chairman. 

The first, Charles Wagner, spoke on 
possibilities of using parachutes on 
commercial planes. He explained the 
impracticability of ‘chutes because of 
the considerable extra weight and the 
inexperience of the average passenger 
in handling and using that type of 
safety equipment. 

Next speaker, Arthur Kneuer, gave 
a short talk on the value of the pro- 
duction engineer to the aviation in- 
dustry. According to Kneuer, Ameri- 
ca’s great strides in airplane produc- 
tion are largely due to the efforts of 
the production engineer. 

The Chairman, Marvin Glenn, de- 
scribed a short method for determin- 
ing gross weight by means of a simple 
formula. Sample calculations were 
given for both large and small planes. 
The derived weight compared with the 
actual was found to be correct within 
5 per cent. 

Final speaker was George Brand- 
wene. Tracing the development and 
operation of the altitude indicator or 
altimeter, Brandwene, by means of 
references and sketches, showed how a 
crude instrument developed in the 
seventeenth century progressed into 
the accurate and sensitive altimeter of 
today. 


University of Detroit 


The Chairman, R. J. Cornair, at 
the February 5 meeting discussed 
participation of the Student Branch 


Calendar 


1.A.S. Section Meetings 


BUFFALO—APRIL 21 
Hotel Statler, Parlor E 


Speaker: Bernard L. Wiggin 
“Meteorology and Soaring 


DETROIT—April 12 
University of Michigan 


Presentation of Final Papers 
in Student Contest Among the 
Three Local Universities 


PHILADELPHIA—APRIL 29 
Engineer's Club 
Speaker: Irin Driggs 


“Application of Propulsion Methods 
As Applied to Naval Aircraft’ 


in the Engineering Show to be held at 
the University. 

The meeting was closed with the 
showing of the film, Beyond the Call of 
Duty. 


Georgia School of Technology 


On January 27 the Student Branch 
members toured the Delta Airlines’ 
new maintenance shops at Atlanta 
Municipal Airport. 

The February 10 meeting featured 
areport by Prof. Donnel W. Dutton, 
Head of the Aeronautics Department, 
on his activities during the past year 
when he served as Scientific Adviser, 
Research Group and Development 
Division, War Department General 
Staff. 

From this experience, Professor 
Dutton was able to picture the state of 
the aircraft industry throughout the 
country. 


University of Notre Dame 


Election of officers took place at the 
February 12 meeting attended by 30 
members. Results were: Chairman, 
Walter Marut; Vice-Chairman, Jack 
Hoey; and Secretary-Treasurer, 
David W. Medwid. 

Showing of two films, The Helicop- 
ter and Remote Control, concluded the 


meeting. 


Stewart Technical School 


The Chairman, Gerald J. Mata- 
razzo, Jr., indoctrinated a new group of 
students into the Student Branch at 
the February 3 meeting. He advised 
the group of the advantages derived 
in membership in the Institute. 

Mario Di Giovanni, the Honorary 
Chairman, asked members to prepare 
lectures based on any personal knowl- 
edge that might have general interest. 

Working on Air and High Speed 
Refueling films were shown which were 
of particular interest to senior students 
who are designing their own aircraft, 
including a racer for the Cleveland 
Goodyear Trophy Races next Sep- 
tember. 


Syracuse University 


Final meeting of the semester was 
held January 9 for the election of new 
officers. 

Chairman Elton Bischoff received 
nominations and the following were 
elected: Honorary Chairman, Profes- 
sor Barzelay; Chairman, Douglas C. 
Bramhall; Vice-Chairman, Frank 
Stearns; Secretary, Richard Bizzo- 
zero; Treasurer, Bruce P. Wills. 


(Continued on page 78) 
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This tubing must resist 


High-strength Monel* tubing 


withstands vibration-fatigue, 


corrosion, and high temperatures 


Engineers of leading manufacturers specify Inco Nickel 
Alloy tubing because it is dependable. In laboratory and 
service tests, Inco Nickel Alloy tubing has repeatedly 
proved its ability to stand up under severe conditions of 
vibration, pulsation, heat, corrosion, and pressure. 


Inco Nickel Alloy tubing offers these important 
advantages for aircraft applications: 


— Resists fatigue caused by pulsation and vibration. 


— Withstands corrosive action of fuels, engine gases. 2,500-hp Wright Cyclone engine. Monel tubing 
is used inside the induction chamber moisture 
drain valve and for the engine’s primer lines. 
Photo courtesy cf Wright Aeronautical Corp., 
— Readily formed, threaded, tapered, and flared by Wood-Ridge, N. J. 


ordinary shop methods. 


— Resists abrasion and wear. 


— May be soldered, brazed, or welded without special 
equipment. 


— Available in many different shapes, sizes, and types 
of Inco Nickel Alloy tubing—including Bundy, seam- 
less, and welded. 


Throughout the aviation industry, Inco Nickel Alloy 
tubing is proving to be the solution to many difficult 


. ; ‘ d Forming of Monel (Bundy) primer tubing for 
design problems. Write today for full information about Wright aircraft engine. These tubes inject the 

, priming charge of fuel into the cylinders. Wright 
sources of supply and the many sizes and types of Inco Aeronautical Corporation, Wood-Ridge, N. J. 


Nickel Alloy tubing available. These are facts that belong 


BLEM OF SERVICE 


. . . . 
in the files of every aircraft and equipment designer. ° Here are some of the problems INCO ° 
On. Nickel Alloy Tubing can solve for you: 
° Rocker box tubing Fire Extinguisher tubing 4 

THE INTERNATIONAL NICKEL COMPANY, INC. ° Primer tubing Ignition harness tubing ; 
67 Wall Street, New York 5, N. Y. : Fuel injection tubing Static pressure instruments § 

Hydraulic tubing Fuel analysis instruments 


NICKEL 


ALLOYS MONEL*+"K”* MONEL MONEL."R”* MONEL -"KR”* MONEL INCONEL* NICKEL NICKEL NICKRL 
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MICKA 


Norman J..Asher, Aerodynamicist, The 
Glenn L. Martin Company, resigned to 
tecome Chief Engineer, Air Division, 
Naviera Colombiana, Colombia, S.A. 

David M. Badger is Engineering Con- 
gyitant, Emigh Aircraft Corporation. 

Carl A. Beck, formerly with United Air 
Lines’ Engineering Department as Flight 
Deck Design Engineer, is President and 
General Manager, Charles Beck Machine 
Corporation. 

Albert Bree is with Devenco, Inc., as 
Senior Designer, Mechanical Division. 

Arthur E. Bryson, Jr., is working in the 
Wind Tunnel Section of the Research De- 
partment, United Aircraft Corporation. 

Douglas Campbell has been named Vice- 
President and General Manager of Pan 
American-Grace Airways. A pioneer in 
aviation, he enlisted in the American Air 
Service in 1917 and won the distinction of 
becoming the first U.S. ‘‘Ace” in World 
War I 

Robert A. Champine, veteran Navy 
pilot, is Engineer Test Pilot, Langley 
Memorial Aeronautical Laboratory, N.A.- 
C.A 
David Paul Chappell, former Stress 
Analyst with Tennessee Aircraft, Inc., is 
Stress Analyst, McDonnell Aircraft Cor- 
poration 
Franklin E. Clay, U.S. Navy veteran, is 
Materials Engineer, Chance Vought Air- 
craft Division, United Aircraft Corpora- 
tion 

Marshall J. Corbett is with Grumman 
Aircraft Engineering Corporation as Pro- 
pulsion Engineer. 

Sidney Cornell is a Staff Member, De- 
partment of Aeronautical Engineering, 
Instrumentation Laboratory, M.I.T. 

Joseph J. Dysart has been appointed 
Division Engineer, P.A.A. Atlantic Sector. 

William W. Fredericks resigned from 
Consolidated Vultee to become Research 
Engineer, Department of Aeronautical 
Research, University of Michigan. 


Douglas Campbell. 


I. A.S. NEWS 


News of Members 


Herman Gahm, formerly with Republic 
Aviation as Structural Engineer, is De- 
velopment Engineer, M. W. Kellogg Com- 
pany. 

Albert Gail has been named Principal 
Engineer, Aerodynamic Research Depart- 
ment, Cornell Aeronautical Laboratory. 

David M. Geeslin is Aeronautical En- 
gineer, Civil Aeronautics Administration. 

Colonel Hollingsworth Franklin Gregory 
has been relieved as Chief, Reconnaissance 
& Photography Branch, Requirements 
Division, Directorate of Training & Re- 
quirements, Office Deputy Chief of Staff 
for Operations, Hq. U.S.A.F. He has been 
assigned to Research & Development 
Board of National Military Establishment 
where he will serve with Committee on 
Aeronautics. 

Karl P. Grube is Vice-President—En- 
gineering & Tooling, All Steel Equipment, 
Inc. 

Donald W. Haarman, A.A.F. Lt. Col. 
(retired), is President, Dri-Air Corpora- 
tion. 

William R. Howe, Jr., formerly with 
Curtiss-Wright, now is on the Research 
Engineering Staff, Battelle Memorial In- 
stitute. 

Clyde B. Johnson, Jr., was named 
Flight Test Analyst, Boeing Airplane 
Company. 

William P. Kennedy, former Aerody- 
namicist with Willys-Overland Motors’ 
Aircraft Research and Development Di- 
vision, has joined The General Tire & 
Rubber Company of California in the same 
capacity. 

George Kipin is 
Kellett Aircraft Corp. 

Hugh F. Knoblock resigned from Lock- 
heed Aircraft to become Engineer, North 
American Aviation, Inc. 

George L. Lentz is Chief of Hydraulic 
Branch, Power Plant Section, U.S.A.F. 

Norman Lettvin resigned as Aeronautical 
Engineer with N.A.C.A. to take up duties 


Detail Draftsman, 


Joseph J. Dysart. 
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as a Patent Attorney with General Elec- 
tric Company. 

Robert L. Lichten is with Bell Aircraft 
Corporation as Design Engineer. 

John A. Mattison resigned as Project 
Engineer with Curtiss-Wright to accept 
the same position with Frederic Flader, 
Inc. 

Houston DeWitt McGinness was named 
Senior Design Engineer, California Insti- 
tute of Technology. 

Josef Medwecki is Designer, Massey- 
Harris Company (Canada). 

Dr. Edward R. C. Miles has joined the 
staff of The Johns Hopkins University as 
Senior Mathematician, Applied Physics 
Laboratory. 

James V. Minard is in Design Engineer- 
ing, McDonnell Aircraft Corporation. 

Milton A. Miner is Western District 
Manager, Huck Manufacturing Company. 

Justi Lee Mittler left Douglas Aircraft 
Company, Inc., to become Aircraft En- 
gineer, AiResearch Aviation Service Co. 

Dr. Norton B. Moore, former Director 
of Engineering, Aircraft Research & De- 
velopment Division, Willys-Overland Mo- 
tors, Inc., was made Director of Research 
& Development, The General Tire & Rub- 
ber Company of California. 

George E. Otter was named Chief Tech- 
nical Supervisor, Canadair Ltd., Canada. 

S. Allen Oviatt, A.A.F. veteran, is 
Sales Engineer, Jet Propulsion, Thompson 
Products, Inc. 

Robert J. Patton, former University of 
Michigan student, is Aerodynamicist, 
Consolidated Vultee Aircraft Corporation. 

Richard P. Reul has been promoted from 
Assistant Project Engineer to Project En- 
gineer, Radioplane Company. 

Robert Rosenbaum was named to Civil 
Aeronautics Administration as Chief, 
Dynamics Section, Airframe & Equipment 
Engineering Division. 


(Continued on page 77) 


Col. Hollingsworth Franklin Gregory. 
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BRITAIN'S LATEST—Representing the first 
fruits of the Ministry of Supply's decision to 
build research aircraft, the Armstrong Whit- 
worth AW52 has embarked upon an extensive 
flying program to investigate problems of high- 
speed flight with Aying-wing aircraft. 
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Editorial 


Return Engagement 


By all odds, the most important event on the In- 
stitute’s calendar during 1947 was the joint meeting 
with the Royal Aeronautical Society in London. Its 
success has been amply attested by those who went 
over from here, by the complete coverage and high 
praise given it in the British technical press, and by the 
enthusiastic letters that have since come in from our 
colleagues overseas. 

The importance of the meetings from a technical 
standpoint can be judged from the published pro- 
ceedings, copies of which are being made available 
An an- 
nouncement covering this publication was mailed to the 
entire membership in February and is repeated else- 


to us by the Royal Aeronautical Society. 


where in this issue (see page 36). 

The success of the meeting was not accidental. 
For many months before the American delegates 
arrived in London, Royal Aeronautical Society Com- 
mittees had been hard at work, selecting speakers and 
papers, arranging programs of visits to plants and to 
government laboratories. A tremendous amount of 
spade work was necessary before the gavel fell to open 
the first meeting. The quality of the papers presented 
and the smooth flow of hospitality that surrounded the 
technical sessions gave unmistakable indication that 
the preliminaries had been ably handled. 

Now we are talking about a return meeting. A 
tentative time has been set. Although the date is 
still a year away (probably mid-April of 1949), it is 
not too early to begin to think about the program and 
about the arrangements that must be made to extend 
our hospitality to our visitors from the other side of 
the Atlantic. 

At the January meeting of the Ceuncil of the In- 
stitute, the Director was instructed to open negotiations 
with the Officers of the Royal Aeronautical Society. 


Fortunately, an able ambassador was at hand in the 
person of Christopher Clarkson, newly appointed Civil 
Air Attaché for Great Britain, who was then on the 
point of returning to London for a short official visit. 
Through his good offices we extended an informal 
invitation to the Society to appoint delegates to meet 
with us next year. We are delighted to know that 
the proposal has been favorably received at No. 4, 
Hamilton Place, and that we may proceed with our 
plans. There are economic difficulties to be overcome 
on both sides, but unless unexpected world events 
impose new problems, the probabilities are that the 
Second Joint Conference will take place early in 1949. 

By the time this issue of the REvIEw is off the presses, 
it is anticipated that the several working committees 
will have been named by President Jack Northrop. 
Their make-up and their responsibilities will be an- 
nounced to the entire membership, but meanwhile it 
is hoped that anyone who has any ideas or suggestions 
for papers, programs, or procedures will not hesitate 
to write or call any of the officers of the Institute to 
pass them along. We will need all the help we can 
get from the entire membership if we are to have our 
meetings come up to the high standard that was set 
for us in England. 

The international meetings of the Institute are of 
importance to every member of the Institute, whether 
or not he can attend. They offer the most practical 
means for technical collaboration at a time when such 
collaboration among men of good will and of like mind 
is of the utmost importance. They are your meetings. 
The success or failure of the first American meeting will 
depend wholly on the work that is put into it by every 
I.A.S. member. We hope that you will assist at this 
time by forwarding your suggestions and, later, as the 
need arises, by your active participation in the program. 


S. P. J. 
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Dr. Dryden’ 


on 


Excerpts from an Address by Dr. Hugh L. Dryden 
Given at |.A.S. Luncheon, January 29. 


i | terms IS NO NEED before this audience to stress the 
dominant position of air power as a basis for 
national security... The air power task requires the 
mobilization of a large number of people with a variety 
of skills directing their efforts toward a common goal... 
We, the members of the Institute of the Aeronautical 
Sciences, representatives of aeronautical science, of 
the aeronautical industry, of the aeronautical branches 
of the military services, and of N.A.C.A. and other 
Governmental agencies concerned with aviation, have 
the major responsibility. There is ample room for par- 
ticipation and outstanding accomplishment by individ- 
uals and groups, but teamwork is essential. Everyone 
must understand the task, his own part in it, and the 
necessity and value of the contributions of others. Mu- 
tual understanding and confidence are the basis of a 
satisfactory working partnership.” 


Six Major Groups Concerned 


“‘We have the important special task of developing, 
producing, and evaluating new military aircraft of 
improved performance. There are a large number 
of steps in the process of accomplishing it, a large 
number of groups are involved, and the best results are 
not obtained by setting this specific goal for every 
group. The major groups are concerned with pure 
research, applied research, development, production, 
test and evaluation, and service use. These steps are 
interrelated and cannot always be separated. Con- 
tinuous interchange of information is required to ensure 
the most fruitful results. 

“The path between pure research and the finally 
developed product is an ever widening one when traced 
in either direction. The same pure research accomp- 
lishment, for example, the discovery and understanding 
of airflow separation, may lead to improvements in 


* Director of Aeronautical Research, N.A.C.A,. 


airplane wings, fuselages, compressors, turbines, air 
ducts, etc. Likewise, the improvement of compressor 
performance rests on a broad base of pure and applied 
research in physics, chemistry, aerodynamics, metal- 
lurgy, heat transfer, applied mechanics, and many 
other sciences.” 


Pure Research 


“The goals of pure research are and should be dif- 
ferent from those of applied research and development. 
It is not true, as often stated, that pure research is 
research without a definite goal. The most common 
goals of pure research are discovery and understanding, 
Discovery turns up phenomena that existed before 
but remained unknown, as when Prandtl discovered 
the boundary layer or Reynolds discovered turbulent 
flow. In many instances a phenomenon may be con- 
ceived in the mind of man before it is found in nature. .. 
Having discovered a phenomenon, the next step is to 
attempt to understand it in all its manifold relation- 
ships, and such a goal is also a suitable one for pure 
research The setting of practical goals has little 
value in the field of pure research, and the scientist 
himself cannot foresee the possible applications of his 
results or evaluate their true worth.”’ 


Applied Research 


‘‘A type of research which borders on pure research 
is that which more properly is described as applied 
research with a general as contrasted to a specific 
goal. A given area of knowledge may be explored by a 
systematic search for the purpose of making discoveries 
and of tabulating and classifying the systematic em- 
pirical knowledge thus obtained. Such systematic 
studies as those of the aerodynamic characteristics of 
families of airfoils or of the mechanical properties of 
materials belonging to a given system of alloys are 
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presentative of this type of research. It is well 
wited to attack by research teams along definitely 
programmed lines. When such systematic studies 
wn be related to, and interpreted in terms of, a rational 
theory, the complete effort becomes one of pure re- 
garch with the goal of understanding. 

“The preceding research activities are carried out 
mainly in university and Governmental laboratories 
and constitute the research that is basic to the design 
of specific aircraft and weapons. The goals set refer 
fo general problems or areas of knowledge divorced 
jm specific applications. The groups concerned with 
gecific application profitably conduct applied research 
directed toward the specific applications. Thus the 
sults of pure research on radio propagation and elec- 
tronics may be applied to the problems of automatic 
landing of an aircraft. In this case the result may be an 
invention or the construction of prototype equipment, 
and the same group may proceed from applied research 
to the development of specific components or complete 
weapons. Applied research of this type draws upon 
all the existing knowledge obtained by basic research 
and stimulates the basic research groups to undertake 
sew problems. Applied research is conducted by in- 
dustry and in certain fields in governmental develop- 
ment laboratories.”’ 


Development 


“The construction of a few prototypes, which con- 
cludes the research effort, is but the beginning of the 
process of obtaining a useful component or weapon. 
There then begins the stage of development with such 
typical goals as to increase the reliability or life, to 
acilitate manufacture in large quantities, to make use 
of available materials, to reduce weight and size, and to 
The final result is reliable 
equipment that can be manufactured from available 
materials.”’ 


improve performance... 


Production 


“The equipment must then be produced in sufficient 
quantity, a procedure requiring many new skills in 
assembling physical facilities, raw and 
skilled workers and in arranging for financing, organiz- 
ing, and supervising a large enterprise.” 


materials, 


Test and Evaluation 


“Finally, the equipment must be tested and evalu- 
ated by the user and his experiences passed back to all 
the other groups. Experiences in test and evaluation 
point up the need for additional development. The 
development needs indicate directions for applied 
tesearch. The applied research group can’ indicate 
gaps in existing knowledge. But the pure research 
group is at the end of the line. They are in contact 
with the unknown where the mere existence of a prac- 
tical goal is of no help... The need for guiding a 
missile at long range is not of itself likely to aid the dis- 
covery in pure science which may make the task easy. 
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‘““...The air power task is somewhat analogous to 
that of constructing a large building. Both enter- 
prises require planning, the assembling of groups of 
differing skills, and a cooperative effort over a period 
of time. Some parts of the task must be completed 
before other parts are started. The proper balance must 
exist between the magnitude of effoft and rate of prog- 
ress on each part of the job. Thus in the air power task 
we need scientists, engineers, business men, and military 
men working together. Research and development of 
prototype aircraft must be completed before manufac- 
ture and tactical evaluation of large numbers. There 
must be a proper balance between research effort, de- 
velopment effort, production effort, and evaluation ef- 
fort. Air power cannot be secured by concentration 
of effort on any single phase. 

“In this concept and analogy research is the founda- 
tion. On it depends the final quality, security, and 
stability of the completed structure. If our research 
does not lead, our air power cannot lead. Just as the 
foundation is essential to a building, research is essential 
to air power. Just as the foundation alone does not 
constitute a satisfactory building and is not a sub- 
stitute for a completed building, research and develop- 
ment effort cannot be substituted for an air force in 
being with equipment of the highest quality.” 


Four to Eight Years Required 


“The foundation must be constructed first... 
N.A.C.A. experience has been that the time required 
from the beginning of a research program to the in- 
corporation of the results in a prototype airplane is of 
the order of 3 to 4 years. In the case of research in a 
field requiring new experimental facilities—for example, 
supersonic aerodynamics—an additional 3 to 4 years is 
required from the concept of a new facility to the be- 
ginning of regular operation. Thus the quality of the 
aircraft we manufacture 4 years from now depends on 
the experimental facilities we began 4 years ago and on 
the research we are now beginning. 

“In general the foundation of a building should go 
deep. Likewise research is of the greatest value when 
it aims at the understanding of phenomena, going 
beyond the mere collection and tabulation of data. 
Hence, the research group feels the necessity of initia- 
ting long-range programs that lay the groundwork for 
the future. We feel an independent responsibility for 
determining what is needed to keep research ahead, 
and we do not wish our programs determined solely 
by the current needs of today’s aircraft. There is no 
surer way to perpetuate the old and blind ourselves 
to the new than to determine our program solely on the 
basis of today’s production and procurement problems. 

“The staff of the N.A.C.A. are proud to be members 
of the aeronautical research and development team and 
to be of service to other members of the team. We 
urge you to bring your research needs to our attention 
and to tell us about your problems. We may be able 
to help...” 
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i hn FIRST PART OF THIS REVIEW covered Instru- 
ments, Flight Propulsion, Air Transport, and 
Rotating Wing Aircraft and seemed long to the writer. 
One cannot tell how it seemed to the reader, who now 
faces several sessions other than these four, besides one 
relating to Air Transport, discussion of which follows. 


Symposium on Flight Handling Characteristics of 
Modern Transport Airplanes 


What is the difference between a Session and a Sym- 
posium? A Session is formal, its papers are formal, and, 
even if in the same field, they are not as a rule closely 
related. R. D. Kelly, United Air Lines, who acted 
as Chairman of the above Symposium, defined it very 
well: ‘“‘We tried to handle the meeting in an informal 
symposium manner. I asked the speakers to talk 
to the audience rather than to read their papers, and 
generally I felt that each of them made a particularly 
good oral presentation. After the four papers were 
given we assembled the four speakers on the rostrum, 
together with myself. Microphones were within easy 
reach of all, and I opened the discussion. . .’ 
once pilots and test pilots had their say. They were: 

(1) Scott Flower (Pan American Airways) on “A 
Pilot’s Desires for Certain Flight Handling Charac- 
teristics’; (2) R. B. Maloy (C.A.A.), “Flight Handling 
Characteristics of 


For 


Modern Transport Airplanes’; 
(3) Melvin N. Gough (N.A.C.A.) on requirements and 
tests; and but one engineer-aerodynamicist (4) George 
Trimble (The Glenn L. Martin Company). 

(A photograph of this group appeared in the March 
issue. ) 

Airplane designers and pilots, though on the whole 
friends, emphasize different objectives. The engineers 
want stability and spend effort in attaining it. The 
pilots want ease of control and handling. The de- 
signers seek high performance, but as Mr. Trimble put 
it: ‘“‘The very factors that produce a high-performance 
airplane aggravate the flight-handling characteristics 
problem immensely.’’ The Symposium showed that 
these differences in point of view exist but can be 
reconciled. 


* Helicopter Editor, Aero Digest, and Editor, Handbook of 
Aeronautical Engineering. 
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Colonel B. G. Holzman, U/.S.A.F 


, winner of the 1947 Robert 


VV. Losey Award; Henry G. Houghton, President, American 
Veteorological Society; and F. W. Reichelderfer, Chief, U.S 
Weather Bureau, at the Meteorology Session, where Mr. Houghton 


Chairman 


pre sided 


Seott Flower, veteran of flights in many types of 
aircraft, well versed in the art of instrument and radio 
approaches, struck the keynote of the Symposium, 
The aircraft must be readily controllable with one hand 
through take-off, climb, cruising, and landing, and 
response of the aircraft to the controls must be smooth 
and exactly as the pilot anticipates. Throughout his 
flight the pilot must have use of his free hand for the 
operation of engine, flap, landing gear, radio controls, 
and other duties. And the hand on the flight 
controls must not be heavily burdened. 


Mr. Flower 
had the courage to say in figures what he wanted, what 
he would tolerate, and what he actually got from three 
modern aircraft, one two-engined (Aircraft A), and 
two four-engined (Aircraft B and C), and he 


Here is an example of his 


gave 
reasons for what he wanted. 
criteria 

“Effort to maintain trim during retraction or ex- 
tension of wing flaps and/or landing gear in normal 
take-off or landing sequence-control force. 


Desired Maximum Actual 

0) 10 Ibs 
Aircraft A 10 Ibs. 
Aircraft B 18 Ibs. 
Aircraft ¢ 16 Ibs. 


“Reason: This keeps the pilot from concentrating 
on catching trim changes during critical changes of 
flight, such as landings and take-offs, when it is neces- 
sary for him to be concentrating on more important 
items. Also, the zero trim change adds to passenger 
comfort. 

Unfortunately, we cannot give all Scott Flower’s 
fine criteria, but it is rewarding just to list the conditions 
of flight for which he wanted the effort of control or the 
time of operation to be a minimum. The conditions 
he included among others are: (1) maintaining longi- 
tudinal trim while changing power setting in take-off 
or landing or during flap and gear extension or retrac- 
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The two Structures Symposium Panels comprised of (from left to right): E. MacDonough, Chief, Structures Design Group, Chance 


Vought Aircraft; T. 


P. Pajak, Engineer in Charge of the Structural Plastics Development Group, The Glenn L. 


Martin Company; J. 


Weber, Structural Engineer, The Glenn L. Martin Company; R. Schwartz, Materials Laboratory, Air Materiel Command, Wright Field; 
VU. Goland, Engineering Mechanics Division, Midwest Research Institute, who presided over the Symposium as Chairman; H. B. Gibbons, 
Chief of Structures, Chance Vought Aircraft; C. B. Norris, Timber Mechanics Division, Forest Products Laboratory, U.S. Department 
f Agriculture; N. J. Hoff, Professor of Aeronautical Engineering, Polytechnic Institute of Brooklyn; E. Reissner, Associate Professor of 
Vathematics, Massachusetts Institute of Technology; and C. Libove, National Advisory Committee for Aeronautics. 


tion; (2) wheel travel for full aileron deflection; (3) 
landing aircraft trimmed for flight at final approach 
speed; (4) landing out of initial approach without re- 
bank; 
(() time to attain maximum rolling acceleration, etc. 


trimming; (5) maintaining continuous 45° 

Mr. Maloy naturally gave more attention to safety 
and C.A.A. regulations but agreed with Mr. Flower 
on the vital point: A pilot must have enough margin of 
control to realize with ease the aircraft's entire range of 
Mr. Maloy said 
longitudinal stability had been a source of considerable 


performance and to ensure safety. 


difficulty in transport aircraft because of high loadings, 
and he considered it more critical than lateral stability. 
He wanted designers to reduce control system friction 
and to increase the vertical tail area. 

The next speaker, Mr. Gough, like Mr. Flower, was 
concerned with the quantitative evaluation of flight 
characteristics and gave a satisfying picture of the 
technical situation in such evaluation. The funda- 
mental requirements of flight handling have been 
established and described, systematic testing technique 
has been developed, and what is more, wartime secrecy 
no longer restricts the considerable literature of this 
topic. 

Curiously enough, the last speaker, George Trimble 
(The Glenn L. Martin Company), a designer and 
aerodynamicist, agreed with the pilots and reported 
that his company was doing precisely what the pilots 
wanted. As an example, on the Martin 202 they had 
linked an adjustable stabilizer to the flap and thus 
reduced the control force required to maintain trim 
when flaps were applied. 

We thank Mr. Kelly for his report on this harmo- 
nious symposium that showed how far the evaluation of 
flight characteristics has advanced from the purely 
personal reaction, though, as some speaker said, the 
personal reaction still remains a valuable guide. 


Another Symposium 


The Structures specialists used the device of a sym- 
posium just as successfully as did the Air Transport 
group in their discussion of “The Theory and Practice 
of Sandwich Construction in Aircraft.” 

Martin Goland (Midwest Research Institute) pre- 
sided and it is to Mr. Goland that we owe a brief account 
of the proceedings. A fuller account will eventually be 
published under the sponsorship of the Sherman Fair- 
child Publication Fund. The Sandwich Symposium 
ranged from the highly theoretical side of the subject 
to the practical aspects that confront the production 
and service engineer, and a comprehensive picture of 
the art emerged. Two sessions allowed eight formal 
discussions or papers to be presented, and lively dis- 
cussion from the floor followed. 

In his brief introductory remarks the Chairman, 
Mr. Goland, pointed out that, while the basic function 
of the sandwich is to provide a plate with high flexural 
efficiency, its application hinges on many additional 
considerations. He asked for adequate design data, 
as well as for appreciation of such factors as the produc- 
tion, tooling, and service problems associated with 
sandwiches. In a brief analysis he showed that sand- 
wiches could increase the structural efficiency of air- 
craft components well over their current values. 

Charles B. Norris (Forest Products Laboratory) 
led off the formal discussion with his paper “‘Research 
on Sandwich Constructions at the Forest Products 
Laboratory Sponsored by the A.N.C. Committee on 
Aircraft Structures.’’ Mr. Norris presented the re- 
sults of analysis and tests in design formulas of simple 
and convenient form and outlined procedures for deter- 
mining the core characteristics in a given panel. 

Professor N. J. Hoff (Polytechnic Institute of Brook- 
lyn) followed Mr. Norris with a paper on ‘The Buck- 
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ling of Sandwich Structural Elements.’’ Professor 
Hoff reviewed the many types of elastic instabilities 
which can occur in sandwich plates and shells and 
compared the behavior of sandwiches with that of homo- 
geneous plates. He discussed the importance of the 
shearing deformations in sandwich cores, the mech- 
anism by which the ‘“‘ripple’’ type of face instability is 
induced, and the face and overall instability of columns, 
and he gave an account of current knowledge of sand- 
wich shell instability. Among other design problems 
that he mentioned is the need of a fabrication process 
so that the sandwich faces can withstand the high 
surface temperatures of supersonic flight. 

Professor Eric Reissner (Massachusetts Institute of 
Technology) gave his attention to stress distribution in 
loaded structures. Professor Reissner set up appro- 
priate differential equations and explored the stresses in 
cylindrically bent plates, plates under general conditions 
of small bending, plates subject to finite deflections, 
circular sandwich rings loaded in various fashions, and 
loaded circular cylindrical sandwich shells. He pointed 
out the significant differences between sandwich and 
nonsandwich structures as far as structural behavior is 
concerned. The importance of shearing deformations 
in the core varies with the nature of the sandwich, 
as well as with the geometry of the structure and the 
type of loading to which it is subjected. By investi- 
gating the stresses in various systems, Professor 
Reissner showed conclusively that the action of the core 
could not be deduced without taking into account all 
three of the factors mentioned; a knowledge of only 
the core and face characteristics is insufficient. 

Charles Libove (N.A.C.A.) then presented ‘A 
General Small-Deflection Theory for Flat Sandwich 
Panels.’ This paper included a discussion of the 
differential equations for the bending of sandwich 
plates with small deflections and applied the theory 
to the case of metalite and corrugated-core types of 
sandwich plates. 

Turning to a study of the practical means for fabricat- 
ing sandwich structures, T. P. Pajak and Dr. H. 
C. Engel (The Glenn L. Martin Company) presented a 
paper entitled “Sandwich Materials—Metal Honey- 
comb Cores.”’ They discussed fabric honeycomb cores, 
metal honeycomb cores in general, and aluminum 
honeycomb cores. For the aluminum honeycomb 
cores, they spoke in detail of fabrication techniques, 
gave the physical properties attainable with this type 
of core, and did not forget the question of manufac- 
turing tolerances. 

H. B. Gibbons (Chance Vought Aircraft) was Chair- 
man of a second sandwich session and gave attention to 
typical applications of sandwich structures in aircraft 
components. 

E. P. MacDonough (Chance Vought Aircraft) an- 
alyzed the strength advantages gained by the redesign 
of a pursuit airplane stabilizer from its sheet-stringer 
form to sandwich form, and he showed many of the 
details of a pursuit airplane built almost entirely of a 
balsa-core sandwich. The speaker dealt with the 
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fabrication procedure, design details, the treatment of 
joints and structural connections, and with service and 
repair problems. 

E. Joseph Weber (The Glenn L. Martin Company) 
in his “‘Remarks About the Detail Design and Use of 
Honeycomb Construction’ illustrated the use of 
honeycomb-core sandwiches for cabin floorings, wing 
ribs, cabin interior partitions, and pilotless aircraft 
wings, and he covered design considerations, allowable 
stresses connections, construction details, and the 
classification of damage and its repair. 

The formal discussions were concluded with a con- 
tribution ‘Use of Sandwich Construction in Military 
Aircraft’ by Robert T. Schwartz (Wright Field). 

Mr. Schwartz spoke of a number of projects at 
Wright Field and of his experience with sandwich com- 
ponents and in the application of sandwiches to fuse- 
lages and wings. He spoke also of service experience 
with these units and of the results of static tests, gun- 
fire damage tests, and other operational investigations. 
Helicopter blades of sandwich structure have also 
been built. Mr. Schwartz concluded that the sand- 
wich construction offered advantages for military air- 
craft, provided sandwich types were appropriately 
selected. 


Aircraft Design 


The Session on Air Transport Design, as we re- 
member, embraced such topics as ‘‘Loss Prevention in 
Aviation” and Study of Wing De-Icer Performance 
on Mount Washington.’’ The Session on Aircraft 
Design was equally catholic and ranged from dynamic 
stability to the external sounds of aircraft, and from 


Fic. 1. Field setup of sound-measuring equipment. 
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Fic. 2. Sighting instrument for measurement of aircraft position 
and aJtitude. 


landing gears to the protection against fire of gas tanks. 
This is as it should be. It is easier to draw up a three 
view than to approach perfection in the thousand and 
one details that make up a good airplane. 

The paper on “Inert Gas Installation’ by H. W. 
Naulty (Cornell Aeronautical Laboratory) is important 
because fire remains a hazard in aviation. When fuel 
tanks are full, the danger of fire or explosion is slight. 
Let the level of liquid recede and gasoline vapor at 
once forms a combustible mixture vulnerable to shot 
or shell, with the danger greatest when its oxygen 
content is between 14 and 17 per cent. The problem 
is to reduce this oxygen content until it is too low to 
sustain combustion. Tests have proved that in a 
bottled nitrogen system values have to be adjusted too 
delicately, and since the inert gas has to be supplied 
continuously to compensate for the fuel burnt, the use 
of exhaust gas from the engines as the inert gas has 
proved more satisfactory, simpler, and lighter. In 
brief, the exhaust gas is taken from the collector ring, 
cooled in a heat exchanger, passed through a flame 
arrester, and then into the fuel tanks, after passing 
through a check valve at the inlet. An ‘Open System”’ 
and a ‘‘Closed System’’ have been tried, with the ad- 
vantage going to the latter because equipment is 
smaller and lighter. Tests have been satisfactory, and 
by supplying inert gas inside the fuel tank and circula- 
ting inert gas round it, it is possible to provide com- 
plete protection in critical areas. Mr. Naulty de- 
scribed installation, accessories, and tests with clarity 
and detail. 


The paper on ‘External Sound Levels of Aircraft” 


by R. L. Field, I. M. Edwards, Pell Kangas, G. L. 
Pigman (Civil Aeronautics Administration) did not 
touch on safety but was important because the public 
is vitally concerned with noise at our airports and will 
oppose the extension of private flying bitterly unless 
external noise is somehow reduced in intensity. The 
solution of the external noise problem must come 
through geared-down multiblade propellers and exhaust 
mufflers for the engines, and manufacturers are working 
on both with prospects of success. In the meantime 
C.A.A. technicians wished to find sound levels at the 
airports. They employed practical and portable sound- 
measuring and sighting equipment (Fig. 1) and under- 
took an extensive program. They measured sound 
levels produced at different distances, under take-off, 
climb, and cruise conditions, for six aircraft varying 
from a single-engined private plane of 65 hp. to a twin- 
engined commercial plane of 2,400 hp. total. As a 
basis of comparison they made additional measure- 
ments on highway truck and passenger-car traffic, 
and railway freight and passenger trains, at different 
distances from the traffic path. Fig. 3 shows a fas- 
cinating graph of the variation of intensity or decibel 
level with angular position around the right side of four 
aircraft. The following are the authors’ conclusions, 
in abbreviated form: 
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Fic. 3. Variation of intensity level with angular position around 
right side of four aircraft. 
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Speakers at the Aircraft Design Session include (from left to 


right): HH. W. Naulty, Project Engineer, Cornell Aeronautical 


Laboratory; Thomas M. Edwards, Aeronautical Engineer, 
C.A.A.; Leonard Sternfield, Langley Memorial Aeronautical 
Laboratory, N.A.C.A.; J. F. McBrearty, Division Engineer, 
Lockheed Aircraft Corporation; and F. K. Teichmann, Professor 
of Aeronautical Engineering, New York University, Chairman 
of the Session 


(1) Sound level is determined principally by engine 
power. 

(2) Intensity level at a distance of 500 ft. from the 
airplane during take-off varies from 75 db. for small 
aircraft to 103 db. for the Douglas DC-4. 

(3) Intensity level varies inversely as a power of 
the distance from the airplane, with 6.0- to 8.5-db. 
decrease for each doubling of the distance from the 
airplane. 

(4) Intensity directly behind the airplane during 
take-off is relatively low in magnitude. 

(5) Effect of engine exhaust mufflers appears to be 
small. 

(6) Semitrailer trucks in cruising conditions produce 
about S9 db. at 50 ft. and 78 db. at 400 ft., passenger 
cars about 7 db. less. 

(7) Railway traffic produces 96 db. at 50 ft. and 
S4 db. at 400 ft. 

(8) Under 1|-mile distance, atmospheric conditions 
have little effect. 

(9) Obstacles between observer and sound source 
may have some attenuating effect. 

The Design Session gave attention to a totally dif- 
ferent, equally important topic when Leonard Stern- 
field and Marion O. McKinney, Jr., (N.A.C.A.) an- 
alyzed ‘“‘Dynamic Lateral Stability as Influenced by 
Mass Distribution.’ If transport pilots do not worry 
about lateral stability, wind-tunnel men never forget it, 
and recent design trends have raised a new stability 
problem. High-speed airplanes have heavy wing 
loading and either thin low aspect ratio wings or swept 
wings. Because of these two factors, most of the 
weight of the airplane is distributed along the fuselage, 
or else a large part of the fuel load is located in external 
tanks at the wing tips. Rolling or yawing moments of 
inertia accordingly become unusually high. Another 
design trend is in the use of larger angles of wing in- 
cidence to reduce the fuselage drag for high altitude or 
cruising flight or to reduce the fuselage ground angle 
and simplify the landing gear. The principal longi- 
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tudinal axis of an airplane with positive wing incidence 
is then located below that of the airplane with no Wing 
incidence. product of inertia follows from the jn. 
clination of the principal longitudinal axis of inertia 
to the reference axis which, in equations based on wind 
axes, is the flight path, and this product of inertia 
produces cross-coupling in the rolling and yawing 


moment equations. The N.A.C.A. is investigating 
the effects of such mass distribution or inertia changes 
on lateral stability by classical methods, lengthy cal. 
culations, and many curves. Since all the inertia 
changes seem to work against lateral stability, designers 
may like to read the author’s conclusions: 

(1) Small angles of inclination of the principal 
longitudinal axis of inertia relative to the flight path 
cause a pronounced increase in the oscillatory stability, 
Further increases in the angle of attack of the principal 
axis, however, do not result in a proportionate increase 
in the oscillatory stability. 

(2 \n increase in wing incidence results in a re 
duction in oscillatory lateral stability. 

(3) An increase in the rolling or yawing of inertia, 


either independently or simultaneously, generally 


appears to cause a reduction in oscillatory lateral 
stability 
(4 \n increase in wing loading or altitude gen- 


erally causes an appreciable reduction in lateral 
For the case of high wing loadings and 
however, there is virtually no effect of varying 


these factors on the oscillatory stability. 


stability 


altitude: 


There ts less of a transition in going from dynamic 
lateral “A Critical Study of Aircraft 
Landing Gears” by J. F. MeBrearty (Lockheed Air- 
rhe paper contains some of the results of a 
continuing 


{ ibility to 


craft 
study of aircraft landing gears and was 
undertaken because, exclusive of accidents due to crew 
error, weather, or unknown causes, landing-gear failures 
have been consistently responsible for more commercial 
and military accidents than all the rest of the structure 
combined. The analysis of data is interesting and well 
done, but it is the following conclusions that will be of 
major interest to designers: 

(1) The landing gear of commercial and military 
aircraft is responsible for the majority of structural 
failures and is second only to the power plant as a 
source of accidents and troubles. 

(2) Such structural failures are predominantly from 
drag loads in spite of steady increases in design drag 
loads. 

(3) A large number of these structural failures 
occur in “normal” landings. 


(4) Structural conditions 


design appear to be 
amply severe and are perhaps seldom realized even in 
“hard”’ landings. 

(5) Landing-gear strengths of comparable aircraft 
are approximately equivalent and are all high. 

(6) Aircraft landing gears all appear to exhibit 
the same general behavior characteristics. 

(7) The predominant cause of landing-gear struc- 
tural failure is that drag loads are in excess of design 
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values, even in “normal” landings, and abnormally 
igh loads are frequently repeated in service. 

(g) The general strength level, fatigue, shock strut 
characteristics, extreme ground friction, and structural 
jeflections aggravate and contribute to the problem 
pyt fail to explain service failures. 

(9) The fundamental cause is deduced to be dy- 
jamie overloading of landing gears resulting from criti 
calrates of application of wheel spin-up drag forces. 

(10) Critical rates of application of wheel spin-up 
drag forces have a random probability of occurrence 
mn any aircraft because of the number and wide range 
of uncontrolled variables that determine these rates. 

(11) Resonant gear response to forcing vibrations 
from the ground appears possible, and skidding on wet 
runway surfaces appears to be one likely source of such 
motion. 

(12) Nose landing gears have a lesser probability of 
sich dynamic overloading because of inherently greater 
strength, reduced number and range of variables 
aflecting the spin-up forces and rates, and the ab- 
gence of brakes. 

(13) Adjustment of landing-gear natural frequen- 
cies and wheel prerotation offer possibility of improving 
this condition but may not eliminate it entirely. 

(14) Hydraulic damping of the drag motion offers 
the most likely solution to eliminate dynamic over- 


loading and to suppress the oscillations. 


Superaviation 


The newspapers are the best guide to public interest, 
and we were curious enough to watch them during the 
progress of the meeting. As compared with prewar 
days, public and newpapers now think less of aviation, 
because they take it for granted, and when air-line 
accidents cease journalists will write no more about air 
transport than they do about railroads. But aero 
nautics will still earn public notice provided we give 
headlines a little thought. The name of the next 
session was ‘‘Aerodynamics of the Upper Atmosphere.” 
Itshould have been “Superaviation”’ or “Flight Beyond 
the Atmosphere.’ Here were distinguished scientists 
discussing for the first time in the history of technical 
societies the bases of flight at 100 miles above the earth, 
laying the foundations of human escape from this 
planet, and all they could say about their papers was 
“Wind-Tunnel Problems in 
namics’ (Dr. H. S. Tsien, Massachusetts Institute of 


Testing Superaerody- 
Technology); ‘‘Upper Atmosphere Temperatures from 
Remote Sound Measurements” (Dr. Everett F. Cox, 
Naval Ordnance Laboratory); and ‘‘Heat Transfer to 
Bodies Moving at High Speed Through the Upper 
Atmosphere’ (Jackson R. Stalder and David Jukoff, 
N.A.C.A.). One could readily think of something 
more striking: ‘Pilots Will Roast, Not Freeze, at 
Great Heights,’ for example. And what could be more 
entrancing than the speculations of Messrs. Stalder 
and Jukoff? The general field of aeronautics may now 
be divided, though somewhat vaguely, into three 
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regions, marked by the ratio of the mean free molecular 
path length to a characteristic body dimension. Here 
are the three fields of aeronautics or gas kinetics: 

(1) The region of conventional aerodynamics in 
which the mean free path length is negligible in com- 
parison with the body size. 

(2) The region where, owing to the extreme rari- 
fication of the atmosphere, the mean free path is large 
with respect to body size, and the air is no longer a 
homogeneous, continuous medium. 

(3) the 
mediate between the previous régimes. 

The two N.A.C.A. authors concentrated their at- 


so-called “‘slip-flow’’ régime inter- 


tention on flight altitudes of 75 miles (where the mean 
At such altitudes flight 
What, 
under such conditions and in view of skin friction, will 


free path is | ft.) and higher. 
can only be maintained at tremendous speeds. 
be the surface temperatures of uncooled bodies? Since 
there has been no experimental work on high-speed 
rarified gas streams, the authors sought an answer in 
theoretical calculation of the temperature of a flat 
Their work is novel and 
It is based on the kinetic theory of gases 
and on statistical probability methods applied to 


plate in high-speed flight. 
abstruse. 
molecular collisions. It starts with an equation that 
one day may be famous: 


+ R, + Re + Q 


where 


Ik, = energy of incident molecules 

R, = total incident energy 

Ky = energy of rotation 

Ry, = total re-emitted radiant energy 

QO heat removed by an internal cooling system 


One feels instinctively that this equation is correct. 
For the rest, it is possible to give only the merest, 
approximate, outline of the authors’ conclusions: 

(1) The effective static temperature of the gas 
through which the body moves is a function of U/V,, 
sin @ (the ratio of flight speed to molecular velocity 
multiplied by the sine of the angle of incidence of a 
flat plate). Hence, large positive body angles should 
be avoided, and the body should have a high fineness 
ratio. Fortunately, this coincides with aerodynamic 
requirements. 

(2) The front side of the body strikes many mole- 
cules; the rear side of the body strikes few molecules, 
whereof there is a plausible explanation. The front 
part of the body acts as a shield and prevents collisions 
of the rear side except with those molecules that have 
absolute velocity components in the direction of flight 
and with magnitude equal to the flight speed or higher. 

(3) Thus, emitted heat radiation from the rear side 
of the body gets a chance, and its temperature decreases 
with flight speed, as shown clearly by calculations made 
for 75-mile altitudes. 

(4) At 75-mile altitude, solar radiation has little 
influence, and thermal effects are due mainly to molec- 
ular collisions. 
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(5) At 150-mile altitude, molecular effects become 


negligible, and it is all a question of solar radiation. 

What does this teach the missile designer of tomorrow 
and the vehicle designer of a later future? It may be 
well not to fly at 150 miles altitude, unless there is no 
solar radiation to be feared. That is disappointing. 
But there is ‘some hope for the less ambitious project 
of flight at a mere 75 miles altitude, and the authors’ 
own words explain why: “It would appear that the 
cooling problem could be alleviated by ensuring thermal 
contact between portions of the body inclined at posi 
tive and negative angles with respect to the flight path. 
Practically, this could be accomplished by bob-tailing 
the body and using a heavy skin of high thermal con 
ductivity between the nose section and the bob-tailed 
section.”” Other avenues would be: (a) perfect thermal 
contact between front and rear sides of a flat plate; 
(b) internal cooling; and (c) altering the surface char 
acteristics of the skin to increase the difficulty of molec 
ular energy exchange. Incidentally, we should add 
that flight speeds considered were of the order of 20,000 
ft. per sec. 

The theoretical speculations of Stalder and Jukoff 
open up magnificent fields of research and invention. 
One can imagine that a patent attorney is at this very 
moment writing a claim: “means to equalize tempera- 
tures between surfaces of a body moving at high speed 
in a rarified atmosphere.” And such are the resources 
of modern technology, that no sooner have the ques 
tions been postulated than we may expect adequate 
research to follow, and it is timely and appropriate that 
Dr. Tsien should examine the rules for the building of a 
superacrodynamic tunnel, 

Dr. Tsien’s well-reasoned paper first points out some 
peculiar difficulties in the design of the superaerody- 
namic tunnel. For a Mach Number of 2 in the pre- 
viously defined “‘slip-flow’’ régime, the boundary layer 
occupies half the tunnel width, and the mean free path 
of the molecules is 2.8 per cent of the tunnel width. 
Thus, the viscous effects become enormously strong. 
At the same time the ratio of frictional losses to shock 
losses in the channel is 0.628, and, instead of shock 
losses being a minor effect, they are of the same order 
of magnitude as the friction losses. Ordinary con- 
cepts for the design of the nozzle and test section no 
longer apply. For example, to meet the frictional 
The 
designer has to abandon time-honored boundary-layer 


losses, the diffuser has to become very short. 


approximations, use the exact Navier-Stokes equations, 
and resort to the most tedious calculations for their 
solution. Even the indomitable Dr. Tsien is appalled 
and has suggested the problem to S. A. Schaff, of the 
University of California. There is prospect of success, 
but as yet no more than a prospect. 

There is no sense building a superaerodynamic tunnel 
without providing for measurements, and the classical 
methods for measuring pressure, density, and velocity 
fail. For pressure 
measurement the author suggests the Pirani gage, which 
“utilizes the change of a wire heated with constant 


One must seek new approaches. 
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energy caused by the change in the resistance of the 
wire. The temperature change is measured by the 


change in the resistance of the wire.’ For density 
interferometer meth. 
use the 


It is found, for instance, that 


measurement, schlieren and 


ods become should 


unsensitive, and one 
method of absorption, 
at low pressure shows a strong absorption 
band at wave lengths corresponding to those of ultra 
light. 
tional to the density of the gas. 


violet The percentage absorption is propor. 
The measurement 
method. 
lor velocity measurement the Pitot tube no longer serves, 


would thus be similar to an interferometer 
because the thickness of the shock is proportional to the 
mean free path, and, when the path is large, Rayleigh’s 
formulas and a Machmeter do not apply. It is prob 
able that a hot-wire anemometer will do very well, 


\nd how about the conditions of similarity? Since 
frictional losses and shock losses are about the same, 
Rkeynolds Number and Mach Number must both be the 
same in the tunnel as in full flight. The temperature 
of the tunnel walls and the net heat loss per unit area 
of the model and the prototype must be the same, and 


there is solar radiation to be simulated, 


Can we think 
of a happier lifetime than one spent in the design of a 
superacrodynamuc tunnel? 

Dr. Cox's paperon “Upper Atmosphere Temperatures 
from Remote Sound Measurements’ was equally im- 
portant but lies in the realm of physics and meteorology. 
We can do no better than to give a brief extract from 
the author's ownsummary. Apparent velocity of sound 
waves from an explosion to distances exceeding 200 
km. is usually some 10 to 20 per cent lower than normal 
sound 


1923, 


velocity at ground-level temperature. Since 
the rings of silence and abnormal audibility have 
been explained by assuming high temperatures in the 
measurements on ab- 


normal signals from 3- to 250-ton TNT blasts at Arco, 


upper atmosphere. Pressure 
Idaho, eliminate shock-wave supersonic speed as an 
explanation. Remote sound data supply the bulk of 
information on 380- to 60-km. altitude temperatures. 
Subsonic frequency waves from the 5,000-ton Helgo- 
land blast, April 18, 1947, recorded by the Naval 
Ordnance Laboratory, give temperatures up to 170- 
km. altitude. 


Meteorology 


The Institute of the Aeronautical Sciences fully lives 
up to its name, and, where the resources of its own 
membership do not suffice, it wisely cooperates with 
other societies. Thus a session on Aerodynamics of 
the Upper Atmosphere was a joint one with the Ameri- 
can Physical Society, and the session on Meteorology 
was sponsored jointly by the Institute and the American 
Meteorological Society. 

A paper in the Meteorological Session would have 
fitted well in the Upper Atmosphere Section 
the one by Prof. J. Kaplan (University of California) 
on ‘‘Significance of Basic Research in the Upper Atmos- 
phere for the Meteorologist and the Aeronautical 
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gjentist."’ Professor Kaplan reviewed fundamental 
wntributions from each of the sciences. It is remark- 
able how much information there is already waiting to 
pe applied by the meteorologists and by the workers in 
superavia tion. 

Just as striking as the study of the Upper Atmos- 
phere, and perhaps of greater significance to mankind, 
ye the attempts at “making weather.” The scientists 
ge now passing from the laboratory to ‘‘prototype” 
experiments on board an aircraft, and in a few years 
they will go to the “production” stage. At any rate 
that was the opinioa of Dr. Irving Langmuir (General 
Blectric Company), in his talk on ‘Cloud Seeding and 
Sif-Propagating Rain and Snowstorms.”” Dr. Lang- 
muir predicted that within 3 years scientists would have 
sufficient basic knowledge to divert snowstorms to 
isolated spots, though 10 years would be needed before 
sorm diversion would be routine procedure. His 
views were heralded all the more widely because New 
York City had, at the time of the meeting, suffered its 
worst snow storm in 24 years. The idea seems to be to 
catch the snowstorms while they are still building up 
over the ocean or some sparsely inhabited spot and 
trigger them off.’’ Clouds would be 
with ice shavings, dry ice, and water particles. These 


‘ 


‘seeded”’ 


sibstances, introduced in the midst of certain types of 
cumulus clouds, cause a sort of chain reaction that 
continues until all the cloud moisture has fallen in the 
shape of rain. 

While Dr. Langmuir spoke of ‘“‘seeding” the clouds, 
another General Electric research man, Vincent J. 
Schaefer, described a valuable auxiliary technique in 
Methods for Detecting Ice Nuclei in the Free Atmos- 
phere.’ It is impossible to improve on the author's 
own sullimary.: 

“Several methods are described for detecting ice 
wuclei in the free atmosphere. ‘They consist briefly of 
|) the development of ice crystals in a supercooled 
water droplet cloud formed in a cold chamber, (2) the 
growth of ice crystals in a very thin supercooled water 
flm, (3) the growth of ice crystals from ice nuclet 
wntacting a supercooled dilute water-soluble plastic 
lution spread on a thin supporting membrane, and 
4) the growth of ice crystals from sublimation nuclei 
wntacting supercooled bubbles floating in the air. 

“The techniques may be used in many instances to 
identify the nature of the nuclei. For example, hexag- 
nal plates produce a six-rayed crystal, while a hexag- 
mal column tends to form four-membered crystals, 
and silver iodide, a very active sublimation nuclei, 
iften produces rosette-like forms. 

“The use of the cold chamber permits the study of 
wblimation nuclei when the ambient air is at above- 
lreezing temperatures. Nuclei in the air introduced 
ina supercooled cloud may be grown until large enough 
lor satisfactory examination under the microscope. 
The preparation of plastic replicas of such crystals 
provides the easiest method of studying their crystalline 
lorm. 
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“The ice crystals that grow in thin water films and 
bubbles must be recorded visually or by photographic 
methods. 

“The use of the water-soluble plastic, such as poly- 
vinyl alcohol, for nuclei detection lends itself admirably 
to the preparation of permanent records. After the 
supercooled film is seeded with ice nuclei, the ice crystals 
that form in the film concentrate the plastic material 
at the crystal interfaces. If the sample is kept below 
freezing until the water sublimes, a permanent replica is 
formed. 

“It is possible that the techniques described will 
provide significant data related to the development of 
precipitation in supercooled clouds.” 

Pilots are not afraid of thunder, but they are wary 
of the violent up-and-down gusts that accompany it 
and that may cause loss of control or, in extreme cases, 
structural failure, and they do their best to fly round the 
thunderstorms. So pilots and all those concerned with 
flight operations will welcome the accurate information 
provided for them by ‘“Thunderstorm Project” carried 
on jointly by the U.S. Weather Bureau and the Univer- 
sity of Chicago, and presented in three papers: (1) 
“Preliminary Results of Detailed Studies of Thunder- 
storms” by Horace R. Byers; (2) “The Structure and 
Dynamics of the Thunderstorm’? by Roscoe R. 
Braham; (3) ‘‘The Details of Surface Discontinuities 
Associated with Thunderstorms” by Harry Moses. 

We use the word accurate advisedly. Textbooks 
and manuals for pilots have been wrong, so it seems, in 
what they said about thunderstorms. Here is a joint 
statement by the three authors that gives a better 
explanation of phenomena and presents the more im- 
portant results of their ambitious research project: 

“Tt is found that a more or less orderly pattern of 
air circulation exists in a thunderstorm. Although any 
given storm may be divided up into cells, each of which 
has its own somewhat independent circulation, the 
storm, or more particularly the cells, go through a life 
cycle starting as upward streams of warm air. After 
rain has developed, downdrafts concentrated in the 
rainy area are present. These vertical movements are 
reflected at the surface in the form of sudden wind 
squalls, temperature drops, and bursts of rain. The 
details of these surface manifestations were studied 
more closely than ever before by means of a micro- 
network of 55 surface instrument installations. Accom- 
panying the vertical motions of the thunderstorms 
are important horizontal motions. While previously 
it was thought that the thunderstorm consisted of 
currents ascending almost exclusively from the surface, 
our data show that air from the surroundings flows into 
the storm mainly at upper levels although an outflow 
may occur at the surface and at heights above 25,000 
ft. With the combined horizontal and vertical picture, 
we have determined how a thunderstorm breathes. 
It inhales air from the surroundings at heights between 
2,000 and 25,000 ft. and exhales at the bottom and the 
top. Strong up-and-down currents following a recog- 
nizable pattern occur as this air is drawn through the 
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thunderstorm. A new approach to the thermodynamic 
processes in the thunderstorm indicates that the rain 
itself is an important element in the thermomechanism. 
This is essentially a new finding and further work will 
be carried out on this aspect.”’ 

Perhaps the most important discovery is that hori- 
zontal motions accompany the vertical motions. All 
this information helps in constructing patterns of storm 
flying and in making possible more direct routes. 

It was appropriate that a paper “On Electrical Field 
Intensity of Natural Clouds’? by Ross Gunn (U.S. 
Weather follow the 
on thunderstorms. 


Bureau) should 


three papers 
If thunderstorms bring danger 
through gusts, electric discharges can cause hazard by 
actual strikes. Mr. Gunn did not lay the groundwork 
for his paper in the laboratory. As Director of a joint 
Army-Navy research program, he followed the best 
traditions of intrepid science and flew into storm clouds 
to measure the electric field on the surface of aircraft. 
The history of science is a series of discarded hypotheses, 
and, like the three writers on thunderstorms, Mr. 
Gunn showed that previously held views were wrong. 
British scientists have written that the electric fields 
of thunderclouds are limited to small areas and do not 
exceed 150 volts per cm. That would be insignificant, 
Mr. Gunn said, in comparison to the fields necessary 
to produce lightning. Mr. Gunn supported his re- 
marks by measurements and data. Electric fields up 
to about 1,500 volts per cm. are common, and the 
average maximum field for nine different thunderclouds 
was 1,300 volts per cm. When a bolt of lightning 
struck his research plane at 12,900 ft., Mr. Gunn 
measured 3,400 volts per cm. just before the strike. 
He also found that the electric field and, hence, the 
hazard is greater just inside the cloud than it is outside 
at substantially the same point and that the electric 
field and the probability of a strike are both at a maxi- 
mum within the cloud at the freezing point. It is curi- 
ous that, while Gunn’s estimates of electrical in- 
tensities were higher, his researches in ordinary 
(stable nonprecipitating) clouds showed that their 
electrical 10 volts per cm., 
unless convective relief were present within the clouds. 
Hitherto, creditable scientists had believed that such 
fields had a strength of 100 volts per cm. 


fields never exceeded 


Aerodynamics 


We take up the two sessions in Aerodynamics last 
on the principle that all men experienced in examina- 
tions follow: Leave the hardest questions to the last. 

Somewhere in the eighteen fifties, a Commissioner of 
Patents predicted that there would be few patents in 
the future because practically everything had been 
invented. Ten or 15 years ago it was fashionable to say 
that aerodynamics would in the future have little im- 
portance in airplane design because it had reached its 
limits in theory, in application, in aerodynamic ‘“‘clean- 
ness,’ and there would be little or nothing more for 
aerodynamicists to do. It is remarkable how wrong 
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were both the commissioner and the aeronautica] engi. 
Higher speeds of 
flight with local speeds approaching the speed of sound 


neers of the early nineteen thirties. 


transonic speeds, and supersonic speeds brought with 
them compressible flow, equations of motion that 
could not be solved exactly, Mach waves, shocks, 
peculiar airfoils, peculiar plan forms, the whole making 
for a tremendous complexity. At the same time, the 
lack of high-speed wind tunnels robbed the aerodynamic 
engineer of his favorite weapon, and, when high-speed 
tunnels became available, shock waves reflected from 
the walls of the tunnel introduced difficulties into 
experimentation. The practicing aerodynamicist had 
perforce to turn to analysis. He was fortunate to 
find that farsighted theoretical men—Prandtl and Betz 
Ackeret in Switzerland, Taylor and 
Glauert in England, von Karman in the United States, 
to mention only a few names of a large number of 


workers 


in Germany, 


had built up for him a theory of supersonic 
compressible flow and presented him with a method 
of linearizing the equations of motion, with the theory 
of the wedge, of flow past cones, with the theory of thin 
airfoils in supersonic flow, with the theory of swept 
wings, and so forth. This theory is complex and highly 
mathematical, and, when a problem in aerodynamic 
desizn arises, there is never enough information. The 
modern aerodynamic engineer, far better trained in 
mathematics than the earlier members of lis profession, 
does the best he can, ploughs through the work of these 
theoreticians, somehow makes it serve his ends, and 
arrives at decisions based on incomplete information, 
which appears to be the characteristic task of the 
development engineer. 

The two aerodynamic sessions in its eight papers 
illustrated the above process beautifully. 

It is true that one paper out of the eight actually 
dealt with subsonic speeds—‘‘The Prediction of Load 
Distribution and Its Effect on Aerodynamic Charac- 
teristics at Subsonic Speeds for Wings of Arbitrary 
Plan Form” by Victor I. Stevens, Jr. (N.A.C.A,). 
Design for transonic and supersonic speeds has pro- 
duced widely diversified forms, with pronounced 
sweepback, low aspect ratios, high taper ratios. The 
diversity of forms is such that the experimental investi- 
gation of each is impossible, and to predict loadings 
over the span, the approach must be theoretical. 
Theoretical studies of span-load distribution go back 
at least 20 years, but there are three more modern 
and refined methods, developed, respectively, by Falk- 
ner, Weissinger, and Mutterperl. In each of these 
methods the wing is replaced by a distribution of vor- 
tices. The strength distribution of these vortices is 
fixed by the boundary condition that requires that, 
at particular points within the wing plan form, the 
vertical velocities induced by these vortices produce n0 
flow through the plane of the wing. The differences 
among the methods lie in differences in physical location 
of the vortices, disposition of the control points where 
the boundary conditions are applied, and, finally, in 
the mathematical manipulation. Mr. Stevens and 
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fic. 4. Plan forms in which there is elliptical loading independ- 
ently of aspect ratio. 


his associates at N.A.C.A. have compared these 
methods carefully. They have found Falkner’s method 
to be the best and Weissinger’s the most practical, since 
it requires the least time. In two N.A.C.A. Technical 
Notes (Vo. 1476 and No. 1491) and other reports, 
they have studied 200 wings, with a range of sweep 
from 45° forward to 60° back, aspect ratios of 1.5 to 
§.0, and taper ratios of 0 to 1.5. They have checked 
the validity of the method sufficiently by comparing 
calculated lift-slope curves and aerodynamic-ceater 
location with a number of tunnel tests, and they have 
prepared design charts. One can only admire their 
thoroughness and industry. Through an application 
of the Prandtl-Glauert rule, they are able to account 
for the effects of compressibility on span-loading 
characteristics for speeds below the critical speed. 
“This method, which has been summarized in some 
detail by Dickson of the R.A.E., translates the effect 
of compressibility into an effective change in plan form 
in addition to the well known increase in section 
pressures.'’ Space will not permit discussion of lift- 
slope and aerodynamic center effects. Interesting 
trends in span load and induced drag effects can be 
best presented in the author’s own words: 


“Further examination of the loading over swept 
wings has revealed that for each angle of sweep there 
isa taper ratio for which aspect ratio has little effect 
on the span loading and for which the span loading is 
practically elliptical. This relationship is shown in 
Fig. 4. As the wing is swept forward more inverse 
taper is required to maintain elliptic loading, and, as the 
wing is swept back, more taper is required. For plan 
forms above the line, loading moves outboard with 
increasing aspect ratio, and, conversely, for plan forms 
below the line, loading moves inboard with increasing 
aspect ratio. Because of the elliptic loading, minimum 
induced drag and maximum lift-curve slope are ob- 
tained for wings on this line. In other words, for a 
given angle of sweep, deviation in taper ratio from the 
value given by this curve increases the induced drag 
and decreases the lift-curve slope. This is illustrated 
in Fig. 5. On an unswept wing of aspect ratio 2.5, 
the induced drag and lift-curve slope change relatively 
little as taper is varied from that giving elliptic loading. 
But as the wing is swept the effect of taper is more 
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pronounced, so that on a 60° swept wing, untapering 
the wing from a taper ratio of 0.1 to 1.0 increases the 
induced drag by 10 per cent and decreases the lift- 
curve slope by 15 per cent. The effects of taper ratio 
on induced drag are tripled on the aspect ratio 5 wing. 
Increases of this magnitude in the induced drag will 
seriously reduce the lift-drag ratio, which in turn will 
reduce the flight range and impair the landing and take- 
off performance.”’ 

Professor Chieh-Chien Chang (Johns Hopkins) 
wrote another highly mathematical paper, but he 
applied his mathematics to a practical problem, which 
may be defined as follows: 

“In the control of a guided flying missile, when near 
its destination, by changing the angle of attack of 
the wing from one value to another in a very short 
interval of time so that the trajectory can be modified 
to reach directly to its object, what is the transient 
response of airfoil or hinged control surface?” 

With the problem defined as above, the title of the 
paper by Professor Chang, “‘The Transient Reaction of 
a Two-Dimensional Wing at Supersonic Speed Due to 
Change in Angle of Attack,” appears logical. There 
have been many investigations of the theory of the 
nonstationary motion of an airfoil in supersonic flow. 
Research workers such as Possio, von Borbely, Garrick 
and Rubinow, Miles, Temple and Jahn, Schwarz, and 
Honl have extended the theory to supersonic cases. 
In both the subsonic and supersonic cases the theory 
is based on the linearized equation for a thin wing 
where the velocity disturbances caused by the wing 
are small in comparison to the flight speed and/or 
the velocity of sound. Most of the theoretical investi- 
gations have had this limitation: They have treated 
the case of steady harmonic oscillations involving a 
number of degrees of freedom. Professor Chang has 
extended analysis to avoid this limitation. In the 
first part of this analysis, he solved the case of an 
airfoil that changes from one angle of attack to another 
by a rotation that is linear with time. Later, he gen- 
eralized the analysis to include motions of hinged 
control surfaces and rotations which are arbitrary 
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functions of time. Both angles of attack and its 
changing rate were expressed in the form of Fourier 
integrals. Unfortunately, in the linearized two-dimen 
sional theory of supersonic nonsteady flow, the vortex 
theory, commonly used in the subsonic cases, can no 
longer be used because the effect of the flow behind the 
wing cannot be transmitted forward at supersonic 
speed. Professor Chang met the difficulty by using 
the linearized differential equation of the unsteady 
flow of the compressible fluid and then superimposed 
‘The 
following are the conclusions of this interesting study: 

(1) After the change in angle of attack ceases, the 
transient reaction will damp out in a time that is equal 


to 


Possio’s solution for simple acoustic sources. 


chord length 
free stream velocity ~sound velocity 
The forces and moments will reach steady-state values 
during this period. 

(2) ‘The larger the ratio of the distance the missile 
travels during the period of angular change to the 
chord length, the milder the transient reaction will be. 

(3) There is a sudden increase of force and moment 
when the angular change begins and a sudden decrease 
when the angular change ceases. In both cases the 
effects damp out quickly. 

(4) The present results can be extended to deter- 
mine the transient reaction of a two-dimensional wing 
for any given arbitrary change of angle of attack. 
Some further investigations are necessary to study 
the case of a finite wing with more degrees of freedom 
and/or in accelerating supersonic flow. 

(5) While the angle of attack is increasing, the 
center of pressure moves backward 
moment 


i.¢., the transient 
tends to resist the change. Immediately 
after the angular change ceases, the center of pressure 
moves forward, and the transient moment tends to 
destabilize the airfoil, gradually returning to its normal 
steady state position. ‘These moment changes can have 
serious effects on the missile stability if the changes 
occur rapidly. 

(6) If the main wing is stationary, the present 
investigation can also be applied to determine the 
transient reaction on the control surface due to change 
in deflection angle. 

(7) This method may be used in the study of a 
number of transient problems in subsonic and super- 
sonic aerodynamics and in electronics, such as servo- 
control, if the differential equation is linear. 

It is extraordinary how powerful is the linearization 
method of solving problems in compressible flow. S. 
H. Browne, L. Friedman, and I. Hodes (North Ameri- 
can Aviation), in their paper “A Wing-Body Problem 
in a Supersonic Conical Flow,” define the method very 
well. “The partial differential equation satisfied by 
the velocity potential for steady-state compressible 
irrotational flow may be made linear by the assumption 
that there are everywhere only small perturbations in 
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the fundamental constant velocity flow. In cong. 
quence, in this theory it is possible to build up the goly. 
tion for flow around a given body or system of bodies by 
superposition of solutions corresponding to simpler 
system Sut the linearized solution does not always 


worl ‘However, if the linearized solution for g 
hody of revolution is added to that for a wing, the 
velocity field of the combination will not satisfy the 
boundary conditions for the physical system of the 
body 


by adding other solutions of the differential equation 


with a wing.” The authors meet the difficulty 
until the total potential and its derivatives assume the 
required values everywhere on the boundaries. These 
additional solutions are collectively termed the inter. 
action potential, To determine interaction of a given 
combination of bodies is complicated. Much useful 


information can be obtained, however, for the special 


case of a system where the resultant flow is conical, 
The system selected for study was a slender conical 
body with a thin symmetrical wedge wing, both of 


which extend to infinity in the direction of flow, 
The velocity field for each of these in a supersonic 
flow is known from a number of investigations, and 
there is a reasonable chance of calculating the inter. 
actions by the method previously referred to. The 
authors’ own abstract reads as follows: 

“The potential function is divided into symmetric and 
antisymmetric parts, the first of which corresponds toa 
flow arising from thickness distribution with no lift, 
while the second arises from a superposed cross-flow 
that determines the angle of attack and gives rise to 
distributions are 


lift. Pressure computed for both 


cases. In the symmetric case the resultant pressure is 
less than that of either element alone. In the anti- 
symmetric case, if the wing is wide, the pressure and 
lift curve slope are nearly those of a wing of the same 
plan form and angle of attack. As the wing is made 
narrower the effective angle of attack of the system 
increases.” 

There ts today no more important or difficult problem 
than the “Stability and Control of Supersonic Air- 
craft,’ the title of a paper by A. F. Donovan, A. H. 
Flax, and H. A. Cheilek (Cornell Aeronautical Labora- 
tory). ‘The authors believe that all the classical as- 


sumptions and methods of subsonic speeds apply. 


aerodynamic derivatives for supersonic speed and to 
point out a few of the special geometrical factors 


characteristic of supersonic aircraft configurations. 
With this brief introduction we cannot do better than 
quote the authors’ summary, in part: 

“Induced flow effects differ greatly between super- 
sonic and subsonic flow, being generally much more 
complicated in the 


supersonic Accordingly, 


the effects of induced flow are treated at some length. 


Case, 


The linear theories of Schlichting and Lagerstrom are 
used to determine the wing downwash, while body 
upwash effects are treated by the linear theory for 
slender bodies of 


Tsien. Body interference effects 


on the wing downwash are approximated by a super- 
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pie yortex-cone image approach originated by Flax. 
for super-somic aircraft with straight or near straight 
wings, the downwash is largely contained in conical flow 
regions trailing from the wing tips. As a result, the 
jownwash angle on the tail varies greatly over the 
yy and also changes with Mach Number. To avoid 


spe 
‘a difficulties of integrating the exact downwash 
apressions over the tail to determine the effective 
jownwash angle, approximate methods are worked 
wt using the Schlichting simple and_ trapezoidally 
yaded supersonic lifting lines. Excellent agreement is 
obtained with Lagerstrom’s exact linear tip flow solu 
jjons, especially when the trapezoidal lifting line ts 
ysed. 

“Because of the large tail to wing size characteristic 
of supersonic aireraft, the lift, side force, and rolling 
moment on the tail usually cannot be neglected as is 
ordinarily done subsonically. In particular, it is shown 
that induced effects on the tal from antisymmetric 
wing lift may greatly reduce or even reverse the effec 
tive dihedral angle or roll control moments. 

“With the preceding information at hand, the ex- 
pressions are then set up for the force and moment 
derivatives including the derivative terms due to jet 
intakes 
aleulated for a simple example, the stability and con 


and exhausts. Numerical values are then 
trol response are studied, and the results are compared 
with a subsonic case. 

‘It is found that downwash is, im general, at least 
a important as in subsonic stability. Since it is 
limited to the region within the wing tip and fuselage 
image vortex cones, the area of the tail affected varies 
with Mach Number, causing severe changes in stability 
and trim angle in certain ranges of speed variation. 
The configurations proposed for supersonic aircraft 
differ so widely between themselves and so greatly 
from those of subsonic arrangements that it is im- 
possible at this time to draw any general conclusions 
dither concerning the control and stability character- 
istics to be expected of supersonic machines or of the 
tative behavior of subsonic and supersonic designs. 
Further study in this direction is indicated.” 

The paper is all the more valuable because the 
writers have carried out calculations for a hypo- 
thetical airplane and obtained the following results: 


Short-period frequency of oscillation, 1.17 cycles per 
Time to damp to half amplitude, 
0.583 sec. 


Phugoid Time to double amplitude, 12 sec. 


The analysis was made at a Mach Number of V2 
for a gross weight of 10,000 Ibs. 
is small so that no control difficulty would arise. 


The rate of divergence 


The paper is complex but encouraging; it is not neces- 
sary to trust to fate, and a method of analysis is avail- 
able 

A> 
(Douglas 


Lagerstrom (Cal. Tech.) and M. E. Graham 


Aircraft) wrote on an allied topic in 
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their paper 
Surfaces.”’ 


Linearized ‘Theory of Supersonic Control 
The best short account of the work appears 
in the introduction: 


“The application of conical flow theory to supersonic 
wings has been studied by the Douglas Aerodynamics 
Department in a series of reports. The present paper 
continues this study with an investigation of the 
effect of the deflection of a control surface attached to a 
wing. 
pressure distribution induced by the deflection of a 
control surface may be easily deduced from certain 
basic ‘conical’ solutions; (2) to integrate these pres- 
sure distributions to obtain values of lift and center of 
The conical solutions are assumed 
without derivation. However, for many control sur- 
faces special conical solutions had to be worked out. 
Of course, no exhaustive treatment of the possible 
plan forms of the control surfaces was possible. A 
fairly of trapezoidal and 
triangular plan forms was chosen, all of which actually 
have been considered in the design of supersonic missiles 
Furthermore, the methods of solutions 


Its purpose is twofold: (1) to show how the 


pressure. basic 


representative selection 


or airplanes. 
have been emphasized in order to facilitate their appli- 
cation to other plan forms. The plan form of the wing 
rather than that of the aileron is chosen as a basis of 
subdivision. It was shown that within the linearized 
theory results are to a large extent independent of the 
plan form of the wing. The basis for the calculations 
is the linearized nonviscous theory of supersonic flow. 
All results are obtained in closed, and often very simple 
form and are, hence, probably satisfactory from a 
mathematical point of view. However, the application 
to real fluids is more dubious for control surfaces than 
for wings, since strong viscous effects seem to be possible 
because of viscous interaction between the wing and 
its attached The possibility of a 
theoretical treatment of these effects seems remote, 


control surface. 


and, hence, careful experimental investigation is nec- 
essary, with particular attention ‘paid to Reynolds 
Number effects. The actual values obtained will de- 
pend not only on the plan form of the control surface 
but on design details that cannot be accounted for in the 
simplified linearized theory. It is hoped, however, 
that the theoretical results presented here may furnish 
valuable guidance if used with discrimination. Some 
of the mathematical formulas derived in this report 
are of interest independent of their application to 
control surfaces. They may be used for studying 
wings with twist and related problems like wings in 
nonuniform flow or damping roll. Only control sur- 
faces movable with respect to the adjacent lifting or 
stabilizing surfaces are considered. Control surfaces 
attached directly to the fuselage and movable in their 
eatirety should be treated like ordinary lifting wings, 
although the fuselage interference may be greater than 
for wings.”’ 


Unfortunately, time did not permit the study of two 
other valuable papers for which abstracts as written 
by the authors are placed here for the record: 
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(1) “The Boundary Layer of Yawed — Infinite 
by J. M. Wild (Cornell University): ‘Jones 
and Sears have shown how the laminar boundary layer 


over an infinite cylinder is affected by yaw. 


Wings,” 


In par 
ticular, it has been demonstrated that the chordwise 
component of the flow is independent of the spanwise 
component and that the spanwise component can be 
computed by means of a simple extension of the two 
dimensional theory. 


“In this paper this independence principle is applied 
to calculate the spanwise component of flow in the 
laminar boundary layer of a yawed thin elliptic cylinder 
of infinite extent at a lift coefficient just below the stall. 
The unyawed case has been treated by Howarth using 
the Karman-Pohlhausen boundary-layer approxima 
tion. A method is developed that extends the Pohl 


hausen procedure to the 


yawed infinite wing. <A 
comparison, in one case, with the results of the exact 
theory of Sears indicates that the approximations to 
the velocity profile in the spanwise direction are good, 
at least in this instance. 


“This analysis shows that the velocity profiles in 
the spanwise direction have the same nondimensional 
form as might be expected in the absence of any span 
wise pressure gradient. The thickness of the spanwise 
boundary layer is computed and compared with that 
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of the chordwise flow, and the flow direction near the 
wing surface is compared with that of the potential 


flow outside the bounday layer. A’ strong SPANwise 


flow is found which 1s verified by observations made 


upon sweptback airfoils at high lilt. Some speculation 


is entered upon to indicate the possible effect of this 


phenomenon on sweptback wings at high lift coef 


ficient It appears that this may explain the known 


deviations of the spanwise lift distributions of such 


wings from the distributions predicted by present 
theories that neglect viscous effects.” 


4 Supersonic 


Wing by 


Bureau of Aeronautics, Navy Department): ‘‘Airfoils 


Characteristics of ‘Triangular 


Leon Beskin (Design Research Division, 
with a triangular plan form, moving with supersonic 
velocities such that the sweep angles of both the leading 
and trailing edges are smaller than the sweep of the 
\iach lines, are investigated. The airfoil is constituted 
by a flat cone or pyramid, with sharp leading and 
trailing edges, so that the linear theory can be applied, 
Phe velocity field around and past the airfoil is ex 
anuned by application of sweepback methods, while the 
conical flow inside the Mach cone originating at the 
apex of the airfoil is examined by application of conical 
flow methods. Some conclusions are drawn regarding 


the advisability of sweepback, depending on the 


assumed use of the airfoil.” 


IAS. National Meeting Schedule 
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All papers submitted will be considered for publication in the Journal of the Aeronautical 


Sciences or the Aeronautical Engineering Review. 
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SUMMARY 


Initial flight testing of the General Electric TG-100, the first 
American gas turbine driving a propeller, was accomplished in 
the Convair XP-81 airplane, during the period December 21, 
1945, to December 19, 1946. During this period many problems 
were encountered which must still be solved as “turboprop” 
development continues. These problems included starting, 
control, feathering, vibration, and many others. Solutions were, 
for the most part, developed as stopgap measures to allow air- 
plane and engine testing to continue. This work indicated 
that’ conventional constant-speed propellers and governors are 
not satisfactory for use with gas turbines. New standards of 
propeller balancing are needed. New methods of propeller con- 
trol, such as by torque rather than r.p.m., are needed. Im- 
provements in temperature control, starting, and service life 
are particularly needed to improve operational characteristics. 


INTRODUCTION 


eee YEARS AGO inspection of the predicted per- 
formance for gas turbines driving propellers led 
to the conclusion that here was a suitable power plant 
for certain types of airplanes. Consequently, the 
General Electric Company designed and built the TG- 
100, which was flown on December 21, 1945, by Con- 
solidated Vultee Aircraft Corporation in its XP-S1 
airplane. Forty-seven flights were made on this in- 
stallation over a period of 1 year. 


* Acknowledgement to: 
turbine illustrations. 
t Assistant Chief Engineer. 


General Electric Company for gas- 
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by FRANK W. DAVISt 
Consolidated Vultee Aircraft Corporation 


Since this type of engine is still in an early stage of 
development, it would appear to be timely to review 
this work for the benefit of those organizations con- 
tinuing turbine propeller development. 


Gas TURBINES 


The turbojet as used in the P-SO, in the rear of the 
XP-S1, and elsewhere, represents the gas turbine in 
its basic form. (See Fig. 1.) 

Air from the aircraft ducts enters circumferentially 
on both sides of the centrifugal compressor, whence it 
passes to the combustion chamber. Fuel is injected 
and burned at this point, after which the heated ait 
and products of combustion expand through the turbine 
and continue to expand and accelerate out through the 
tailpipe producing jet thrust. The compressor is on 
the same shaft and is driven by the turbine. 

Another form of the same basic jet engine is one 
using an axial-flow compressor instead of a centrifugal 
compressor. (See Fig. 2.) 

Now if, instead of al’owing all of the excess energy 
over that needed to drive the compressor to pass out 
the tailpipe as a jet, the turbine wheel is designed to 
absorb a major portion of the energy, there will exist 
in the shaft driving the compressor an excess of power. 
This may be used by suitable gearing to drive a pro- 
peller. Such an engine, which we will call a turboprop, 
is the primary subject of this paper. 
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The bent tailpipe as shown in Fig. 3 is of no sig- 
sifieance but was built to satisfy the requirements of the 
particular installation under discussion. 

TG-100 ENGINE XP-81 
AIRPLANE 


CHOICE OF THE FOR THE 


Since this paper is presented from the point of view 
of flight-test experience gained on the TG-100 turbo- 
prop installation in the XP-81 airplane, it may be well 
toreview briefly the factors that influenced the choice 
of this power plant for the airplane. 

Before a particular power plant may be chosen as 
the most advantageous, the requirements of the air- 
plane must be considered. For the XP-81, which was 
to be a single-seater escort fighter to accompany 
B-29’s, the following requirements applied: 

(1) Operating radius of 1,250 miles, with sufficient 
fuel for 20 min. of combat and reserve for landing. 

(2) Cruising speed of 250 m.p.h. at 25,000 ft. 
altitude. 


(3) High speed of approximately 500 m.p.h. 

(4) Combat ceiling of 37,500. 

(5) Rate of climb at 27,000 ft.—2,500 ft. per 
min. 

(6) Two-engined reliability. 

(7) Twelve-degree vision over the nose of the 
aircraft. 


As you may recall, in the Fall of 1943 these were stiff 
requirements. 

The high-speed requirement and engine availability 
led immediately to the choice of the General Electric 
I-40 turbojet as one of the power plants. The operat- 
ing radius and cruising speed dictated the use of a pro- 
peller for the other. 

Many power plants were considered, but the final 
choice was made between the General Electric TG-100 
turboprop and the Pratt & Whitney R-2800 recipro- 
cating engine. 

Fig. 4 shows the advantage of the TG-100 in allowing 
a smaller airplane provided the cruising and combat 
range were high. 

It can be seen that: (1) take-off gross weight was 
lower for the TG-100 at cruising altitudes above 18,000 
ft.; (2) airplane weight at start of combat was lower 
for the TG-100 for cruising altitudes above 5,000 ft.; 
(3) weight of fuel consumed was less for the TG-100 


at cruising altitudes above 25,000 ft. 


Fig. 5 shows the optimum cruising speed for the 


specified range and altitude for the TG-100 and the 


Fic. 1 I-40 turbojet. 


Electric 


Cutaway view of General 
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SCHEMATIC FLOW DIAGRAM OF GENERAL ELECTRIC TG180 ENGINE 
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Fic. 3. 


Cutaway view of General Electric TG-100 turboprop 
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R-2800 for various airplane gross weights. Since 
it was considered that cruising speeds might be ex- 
pected to increase, the TG-100 was again chosen as the 
most advantageous. 

Fig. 6 shows the climb and high-speed comparison 
for the TG-100 and R-2800. 

The preceding curves, based on predicted TG-100 
performance, show that to meet the design requirements 
of the XP-81 it was necessary to choose the TG-100 
turboprop in preference to the most advanced internal 
combustion engine of comparable horsepower at that 
time. 


FLIGHT OF XP-S81 PRIOR TO INSTALLATION OF TG-100 


Design and construction of the experimental air- 
plane was started on January 20, 1944. In September, 
1944, it became evident that the TG-100 would not 
be ready for the airplane. It was therefore decided to 
make a temporary installation of a Merlin engine in 
order to continue development of the airplane and the 
I-40 installation. 

The airplane was flown on February 7, 1945, with 
the Merlin and the I-40. During this period the in- 
stallation problems relating to the I-40 were satis- 
factorily solved. The most important things learned 
from the power-plant standpoint were: 


(1) That the use of standard flexible hose in a 
gas turbine fuel system could satisfactorily solve the 
problem of fuel line cracking due to high-frequency 
vibration. 

(2) That a considerable amount of kerosene could 
be present in the engine compartment without causing 
a fire. (This undoubtedly is not true for all conditions 
but actually did occur on one flight.) 


(3) That improved ram could be obtained in ducts 
located far aft on the fuselage by use of a diverging 
ramp as suggested by N.A.C.A. 

(4) That tailpipe ejector pumping of boundary- 
layer air from the duct could be successfully utilized 
for cooling the rear section of the fuselage structure 
around the tailpipe. 
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TG-100 Grounp TESTING 


On June 11, 1945, the TG-100 was received for initia] 
ground testing. During the period June 23 to October 
18, 1945, 97 runs were made for a total engine time 
of 43:58. Part of the testing was done without pro. 
a tilting test stand, during which it was 
proved that the engine oil system was satisfactory from 


10° nose down to 25° 


peller on 
nose up. The remainder was 
done in the airplane both with and without propel- 
ler. 

It was determined that vibration of the engine in 
the airplane was within the limits of safety both for 
the engine and the airplane. An oscillograph with 
strain gages and vibration pickups and a light beam 
vibration indicator were used in this study. It was 
determined that propeller stresses were within limits 
for all power and r.p.m. conditions that could be 
studied on the ground. An Aeroproducts propeller 
with pitch control and equipped with suitable strain 
gages, slip rings, etc., was used in this investigation. 

Certain facts were also learned about the power con- 
trol system. 

Since the power control system is one of the major 
engineering problems confronting the designer of a 
turboprop, it may be well here to digress long enough 
to explain schematically the control mechanism of the 
TG-100. The pilot’s throttle controls the displace- 
ment of a variable displacement fuel pump. This 
control is modulated through suitable means by three 
other factors: (1) a centrifugal type topping governor 
set for maximum engine r.p.m.; (2) a temperature sen- 
sitive topping governor set for maximum tailpipe 
temperature; (3) a pressure sensitive device that com- 
pensates for altitude and air-speed changes. 

During the ground-testing period it was determined 
that the centrifugal r.p.m. topping governor acted 
quickly and effectively to prevent engine overspeeding, 
allowing no more than about 200 r.p.m. overshoot at 
13,200 r.p.m. even though the throttle were opened 
wide from 10,000 r.p.m. 

It was determined that considerably more oil-cooling 
capacity was required for ground cooling than was 
originally expected. The original oil cooling system 
was designed to utilize the suction from the compressor 
inlet to attain ground cooling while using the ram 
pressure from the same source to provide air cooling. 
The crossover point from suction to ram occurred at 
about 90 m.p.h. This system, using a 10-in. oil cooler, 
was inadequate for ground cooling and probably would 
have been inadequate in the air. 

The system was changed through several steps to 
one in which ram air from an external flush scoop 
passed through a 12-in. oil cooler. From this point it 
was sucked by a tailpipe ejector over the burning 
chambers and out through a shroud between the 
structure and the tailpipe. 

It was determined that starting constituted a problem 
of considerable importance. It was necessary to heat 
the oil for all starts in order to reduce friction. The 
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Fic. 7. Starter current and TG-100 r.p.m. versus time. 
curve (Shown in Fig. 7) of starting current versus time 
indicates the magnitude of the electrical problems. 

The reason for the difficult starting problem lies in 
the great inertia of the rotating parts and the high 
speed that must be attained in order for the engine to 
sustain itself. The rotational inertia of the turbine, 
compressor, and gears is about five times the propeller 
inertia, where, by comparison, the rotational inertia 
of the rotating parts of a reciprocating engine is only 
about one-fifth of propeller inertia. This comparison 
includes the effect of gear ratio between engine and 
propeller. 

During the ground running the engine was torn 
down for inspection after 4 hours and each 10 hours 
thereafter. A new compressor of improved stiffness 
and a new turbine wheel were installed prior to flight. 
It was also felt that an emergency fuel system should 
be provided. This was done by using an electric pump 
and a fuel control valve arranged in parallel with the 
iormal pump and control system. 

No overspeed or temperature protection or altitude 
compensation was provided; hence, utmost caution 
on the part of the pilot was required in its use. This 
was considered to be unsatisfactory for normal use 
but was accepted as a stopgap measure to permit flying 
to proceed, 


TG-100 Taxi TESTING WITH AEROPRODUCTS PROPELLER 


After 36 hours and 41 min. of additional ground 
tunning the airplane, during which time the engine 
passed final A.A.F. Acceptance Tests and during which 
the new oil-cooling system was proved satisfactory 
lr ground running, taxi tests were started. As soon 
8 taxiing began, certain control difficulties were en- 
tountered which are inherent to turboprops but which 
were greatly affected by the characteristics of the pro- 
weller and propeller governor used. 

The propeller used was an Aeroproducts propeller 
taving the following identification: Hub No. A542F- 
X13; Blade No. H20A-156-11M2; Diameter 12 Ft., 
‘sIn.; Four blades. 


The first difficulty encountered was a reluctance on 
the part of the propeller to change pitch and, hence, 
to develop thrust when the throttle was advanced. 

The propeller low-pitch stop was set for 5° at the 
42-in. station in order to reduce starting torque. This 
setting developed practically zero thrust at any r.p.m. 
The engine idle speed was 75 per cent r.p.m. The pro- 
peller governor was set for 100 per cent r.p.m., since 
the operating speed of a gas turbine should be as high 
as possible at all times in order that turbine tempera- 
tures remain low for maximum life and minimum speci- 
fic fuel consumption. Any lowering of turbine r.p.m. 
seriously reduces power for a given turbine temperature. 
Since the engine overspeed topping governor effectively 
held the overspeed to 102 per cent by reducing fuel 
flow, the propeller governor could receive no more than 
a 2 per cent off-speed signal. This was sufficient to 
produce only a slow rate of pitch change. In applying 
power for taxi or take-off then, the engine first had to 
pick up r.p.m. from 75 to 100 per cent with the pro- 
peller on the low-pitch stop, after which thrust could 
be produced only as fast as the propeller could change 
pitch in attempting to hold 100 per cent r.p.m. with 
a 2 per cent off-speed signal. 

It was found that the length of time required for 
the engine to increase r.p.m. from 75 to 100 per cent 
was small, about 2-3 sec., but the length of time neces- 
sary for the propeller to change pitch in order to reach 
full power often took as long as 20 sec. when the pro- 
peller governor was set for 100 per cent r.p.m. It 
was further found that the propeller governor setting 
had a dead spot of varying width which would, on 
occasion, prevent the propeller from changing pitch 
at all with the 2 per cent off-speed signal. This would 
result in the engine running on its own topping governor 
at 102 per cent r.p.m. with the propeller at flat pitch 
delivering negligible thrust. This situation was im- 
proved by increasing the off-speed signal to 6 per cent 
by reducing the propeller governing r.p.m. to 96 per 
cent for take-off, a stop being set on pilot’s control at 
this point. This was not entirely satisfactory, how- 
ever, because of the loss of power and because the 
accuracy with which this stop could be set and held - 
was not good (about 3 per cent). The time required 
to pick up thrust after applying throttle varied, then, 
from about 10 to 25 sec. In addition to this, when the 
throttle was closed at high taxiing speeds, the braking 
from the propeller was powerful and occurred rather 
suddenly about 2 sec. after the throttle was closed— 
i.e., when the propeller had returned to flat pitch. 
Thus, the pilot had about a 10-sec. lag when he wanted 
to go and about a 2-sec. lag when he wanted to stop, 
with both thrust and drag being powerful and non-’ 
adjustable when they did occur. 


TG-100 FLIGHT TESTS WITH AEROPRODUCTS PROPELLER 


On December 21, 1945, bad weather was approaching 
the Muroc Flight Test Base, where the testing was 
being conducted. Since rain would have made the dry 
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lake bed unusable, it was decided to make the initial 
flight despite the difficulties known to exist. 

A 5-min. flight was made. The TG-100 controls 
were handled most carefully in order to avoid entering 
the condition of sudden excessive drag found to exist 
during the taxi runs. As soon as the airplane broke 
ground, and throughout the flight, a fairly heavy 
vibration at propeller r.p.m, was noticed, 

On the second flight, the importance of the propeller 
drag at flat pitch was forcefully brought home. After 
take-off, one of the landing gear doors did not close 
completely. A straightaway climb was made to 7,000 
ft., where the speed was reduced by throttling back 
both engines, Speed reduced- normally, and, as it 
passed 175 m.p.h., the landing-gear switch was re 
actuated in order to give the door a chance to close 
The air speed continued to drop, and at about 150 
m.p.h, the drag increased abruptly, accompanied by 
buffeting and extreme sluggishness of controls. The 
airplane was nosed down sharply in order to keep flying 
speed, and power was applied to the TG-100. As soon 
as the TG-100 power became effective, the buffeting 
ceased and flight returned to normal. Approximately 
2,500 ft, were lost. It was obvious that such a condi 
tion must be avoided on a landing approach, Also, 
it appeared obvious that the airplane could not be 
safely landed with a TG-100 power failure unless the 
propeller was feathered. 

Prior to flight 3, the propeller low-pitch stop was in 
creased to 15°. Despite predictions to the contrary, 
based on low r.p.m. propeller load curves, it was found 
that negligible adverse effect was encountered in 
starting. 

In taxiing, this propeller setting was sufficient to 
make the airplane move at idle r.p.m. of 75 per cent, 
and increases in r.p.m, between 75 and 100 per cent 
caused immediate and comparable increases in thrust, 
thereby successfully overcoming the lag noted previ- 
ously. 

It was further found that the severity of drag in 
crease noted in the air was much reduced although 
still present in dangerous amounts at low air speeds 
with throttle closed. For this reason a secondary 
closed throttle stop was installed for air operation. 
This throttle stop was set in the air to maintain just 
sufficient power to prevent the propeller from causing 
excessive drag. As soon as the airplane touched down 
on landing, the throttle was further reduced to the 
ground idle stop. This produced moderate braking 
at high speeds. The possibility of a safe landing with 
a dead TG-100 was still considered to be remote if it 
occurred at an altitude providing insufficient time to 
feather the propeller. 

The remainder of the flying with the Aeroproducts 
propeller was done with this arrangement. 

As soon as high powers were used in flight, it became 
evident that the temperature topping governor did not 
operate sufficiently fast to protect the engine against 
misuse of the throttle by the pilot. Furthermore, 
mechanical failures of the system occurred. Its use 
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was, therefore, abandoned for all subsequent flying. 
his necessitated excessive caution on the part of the 
pilot but was accepted as the only means of continuing 
flying 

Phe vibration noticed on the first flight had pasgeq 
unnoticed on the ground running because it was 
tasked by the large magnitude buffeting and general 
vibration always present in running at high powers oy 
the ground, In the air it showed up strongly and, in 
general, became worse at higher speed and _ power, 
Phe engine had substantially no shock mounting, 

On the early flights, propellers were changed and 
balance was checked without producing results that 
could be considered as satisfactory Since the pro- 
peller had been carefully balanced statically, it was 
presumed the vibration must arise from aerodynamic 
or dynamic unbalance. It was further presumed that 
the proper placement of static unbalance might coun 
teract the aerodynamic or dynamic unbalance for at 
least one speed and r.p.m, 

Vibration pickups were installed at various points 
on the engine, together with an indicator to show the 
position of the propeller in rotation. Runs were 
made at various engine speeds and powers and various 
airplane speeds, Study of the oscillograph records 
showed a definite 180° phase change in the direction 
of vibration in going from low to high r.p.m. ‘This was 
assumed to indicate that resonance had been passed, 

Static unbalance was then added as indicated, and 
after five tries a satisfactory solution was found, As 
was expected, balance was not perfect for all speeds 
and r.p.m,.’s, but, since the engine operated at | 
r.p.m, substantially all the time, it was found that a 
compromise could be reached which gave good results 
throughout the entire speed range of the airplane. 
The static unbalance amounted to 24 in.oz. 

At high speed and altitude, small magnitude pro 
peller hunting was noticed, Because of the extremely 
high rotational inertia of the engine, this was not 
evident as an r.p.m, fluctuation, but rather as a torque 
and thrust fluctuation. It was evident to the pilot 
as a thrust fluctuation and to the instrumentation asa 
torque fluctuation equivalent to about 200 hp. No 
solution to this problem was found. 

The problem of feathering a turboprop must be ap- 
proached with extreme caution. Here again, the 
terrific rotational inertia is the principal difference 
from the reciprocating engine. At high air speeds, 4 
sudden change in propeller pitch will produce a shalt 
torque considerably above that for which the engine 
is designed. This is because the rotational inertia of 
the engine is so great that extremely high torque 1s 
required to decelerate it at a rate consistent with the 
propeller rate of pitch change in feathering, Calcula- 
tions were made defining the safe limits of feathering 
insofar as air speed and engine speed were concerned, 
and these limits were observed during all feathering 
operations, 

Since the engine friction was so low that it could be 
kept in rotation by finger pressure on the propeller 
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yhile standing on the ground, it was felt that it would 
be impossible to find a feathered-pitch position that 
yould result in a motionless propeller in the air, How- 
wer, much to the surprise of all concerned, such a 
position was actually found on the second try. The 
feathered propeller.would remain stationary from stall- 
ing speed to 330 m.p.h. indicated air speed without 
any auxiliary braking. 

In restarting after feathering, it was only necessary 

 unfeather, again at moderate air speed, and, after 
uficient r.p.m, had been reached, to open the throttle 
and press the ignitor simultaneously, 
‘In both feathering and unfeathering, the r.p.m. 
change was considerably slower than on the reciprocat 
ing engine, and considerable amounts of power were 
delivered or absorbed by the engine. This gave rise 
i longer and more severe effects on airplane handling 
characteristics than would have occurred with a re 
ciprocating engine, 


16-100 Fuicur TrestinG with HAMILTON STANDARD 
PROPELLER 


Twenty-one hours of flying were accomplished with 
the Aeroproducts propeller, after which a Hamilton 
Standard Superhydromatic propeller, Model No. 4260, 
2 ft. 6 in. diameter, was installed. This propeller 
had a maximum rate of pitch change of about 35° per 
xe. It was equipped for feathering, for reversing, 
wd for locking the pitch. A blade-angle indicator 
was supplied, 

Since the reversing feature was not required by this 
airplane, the reversing stop was moved to a location 
iQ? 


witable for starting and taxiing—in this case, 


at the 72-in. station. The normal low-pitch stop was 
then moved to a location just below the pitch occurring 
at take-off speed with take-off power (18° at the 72- 
in, station). The actuating solenoid that withdraws 
the normal low-pitch stop was then controlled by a 
switch on the landing-gear scissors. This arrangement 
then, gave effectively two low-pitch stops, one of which 
was set at 18° and automatically acted whenever the 
airplane was air-borne and one set at —2° for ground 
operation. With the stops so chosen, it was possible 
to handle the airplane safely down to stalling speed 
with a dead engine and without feathering, thus making 
it possible to get away with an engine failure just after 
take-off or prior tolanding. You willremember that this 
was one of the unsolved problems with the first pro- 
peller, 

This arrangement produced marked braking action 
on the airplane just after touch down on landing when 
the 18° low-pitch stop was withdrawn and the propeller 
rturned to —2°. This happened immediately on 
contact with the ground, since the switch was actuated 
by the landing-gear scissors. The main disadvantage 
was that occasionally the solenoid would fail to with- 
draw the 18° low-pitch stop. This would result in an 
excessively long landing run and overheating of the 


turbine unless the fuel was promptly cut off. 
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The propeller vibration encountered on the Aero- 
products propeller was repeated on the Hamilton 
Standard except that 98-in.oz. of static unbalance was 
required compared to 24 in.oz. in the first case. 

High air speeds brought the most serious difficulties 
encountered with the Hamilton Standard propeller. 

The maximum rate of pitch change of the super- 
hydromatic was about 35° per sec. This rate requires 
some follow-up or damping to provide satisfactory 
stability. An adjustable oil-flow restrictor and changes 
in the governor speeder spring constant were intended 
to provide adjustment necessary to obtain stability. 
Torquemeter and thrust fluctuations were evident as 
with the other propeller, but the magnitude generally 
tended to be greater, on the order of 400 to 500 hp. 
The fluctuations were not regular as in normal hunt- 
ing. Several different combinations of speeder spring 
and restrictor were tried until considerable improve- 
ment was apparent. This improvement, however, 
proved to be the lull before the storm, for upon going 
to 410 m.p.h. indicated air speed at 12,100 ft., large- 
scale hunting occurred suddenly and without warning. 
The period of the hunting was 1-2 sec. with torque 
varying between 900 hp. and 2,700 hp. 
variation was negligible. 


The r.p.m. 
After turning on the cam- 
eras the pilot stopped the oscillation by locking the 
pitch. The locking occurred at mid-pitch position, 
which was fortunate since locking in flat pitch would 
have caused serious overspeeding and possible failure 
of the turbine. After slowing the airplane down to 
about 350 m.p.h., the pitch was unlocked. During 
the period in which the pitch was locked, the r.p.m. 
had dropped considerably below that called for by the 
propeller governor, and the propeller, in trying to cor- 
rect this, changed pitch very rapidly and overshot. 
The resulting oscillation was extremely severe, torque 
varying between off-scale below zero to off-scale above 
4,800 hp. and r.p.m. varying between 11,400 and 13,850. 
The fact that no failure occurred in the engine or air- 
plane was a tribute to their structural integrity. The 
pitch was again locked and held until extremely low 
air speed was reached. Unlocking at low air speed 
and closed throttle caused no difficulty. 

This experience led to the conclusion that, in lieu of 
some other positive means of ensuring propeller sta- 
bility, the rate of pitch change must be reduced prior 
to further flying. This was done by placing a severe 
restrictor in the pitch change actuating oil line. It 
was felt that the amount of restriction should be as 
large as could be tolerated without excessive sluggish- 
ness in power absorption, 

In ground runs with the Hamilton Standard propeller 
in which the throttle was suddenly opened, it had been 
found that if the propeller governor were set for a large 
off-speed signal the propeller could change pitch so 
fast that the torque produced by the engine rotational 
inertia was greater than allowable. It was decided to 
make the restriction such that maximum allowable 
torque would just be reached if the throttle were sud- 
denly opened. Surprisingly, it was found that about 
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5° per see, rate of propeller piteh change was all that satislactory in several respects. 
could be tolerated, ‘This was also considered to be suf work has 
ficiently fast by the pilot. This arrangement reduced 
the hunting to a safe value for all level flight speeds, 
and the remainder of the testing was accomplished with 


Since that time, much 
been done on the governing and contro) 
problem by those carrying on turboprop development, 
and solutions may have been found for many of them 
Hlowever, the following suggestions may still be 


in 
it. order 
New standards of propeller balancing should bye 
TG-100 Service Lire developed in order to take full advantage of the jp. 
During the period of flight testing under discussion, herent smoothness of the gas-turbine engine. 


a tremendous amount of work and delays were encoun Phe requirements for rate of pitch change should be 
tered over those normally expected with a new engine. 


restudied in order that the engine may be protected 
The engine was removed and dismantled for inspection 


from excessive torque loads due to too fast pitch 


every 5to lO hours. ‘Turbine wheel life was determined change, while at the same time providing adequately 
by the depth of cracks between turbine buckets. — Life fast build-up of thrust after sudden throttle applica- 
varied from '/, to 39'/y hours. It is felt, with ap tion: In this regard it is felt that pilots’ comments 
preciation, that the General Electric Company was obtained from tests on reciprocating engines may be 
extremely conservative in its standards of bucket crack misleading if applied directly to the gas-turbine 
depth as well as in other things affecting the safety of problem 


the engine. This caused serious delays, since new 


Phe observed shortcomings of the “constant-speed” 
turbine wheels were not readily available; however, 


propeller governing principle give rise to the specul- 


the fact that no serious engine parts failures occurred ts tion that a governor responding to torque might prove 


the credit against which the delays must be balanced. more desirable than one responding to r.p.m. 


Because of the high windmilling drag of a turboprop, 


CONCLUSION emergency feathering should be automatic, Further- 


; ‘ more, it should be done at the fastest rate that will: 
A review of the experiences just related leads to haf | iol I ’ 
wroduce excessive Shalt torque under an ight condi- 
the conclusion that the use of a gas turbine to drive P : 4 : 7 s 
ee! tion. ‘This calls for a variable feathering rate, which, 
a propeller gives rise to several serious problems other “mir “she ’ 
along with automatic feathering, might tie in well with 
than those encountered in the turbojet or the recipro Ke 
a é : ; the torque sensitive governor suggested above. 
cating engine. Furthermore, most of these problems 


appear to be associated with the propeller and its 
governing and control system. developed which would operate sufficiently fast to 

At the time these flights with the TG-100 were made, prevent exceeding turbine temperature limits under 
no propeller specifically designed for gas turbines was any conditions. 


A temperature sensitive topping governor should be 


available. The use of propellers and governors Service life of turbine wheels, case of starting, and 
designed for reciprocating engines proved to be un other operational characteristics must be improved. 


Proceedings of Anglo-American Conference 


All papers presented at the R.Ae.S.-I.A.S. joint conference in London in September 
have been published in book form by the Royal Aeronautical Society. A limited quantity 
of the books, containing 750 pages and covering al! discussions of the papers and pro- 
ceedings of the meetings, are now available in this country. Copies may be ordered from 
the Institute at $10 each for |.A.S. members and $12 for nonmembers. 
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jutomatic Aircraft Control 


By 
James L. Anast 


All-Weather Flying Division, 
Air Materiel Command 


The paper discusses the development by the All-Weather 
Mying Division of an Automatic Flight Controller, A brief 
wutline is given of the components utilized in the Automatic 
Flight Controller. A functional description is included of a 
typical automatic flight, and current developmental plans are 
described 


loss Prevention Programs in Aviation 
By 


Jerome Lederer 
Aero Insurance Underwriters 


A brief statistical presentation of the current air-safety 
records is combined with an informal inquiry into the appro- 
priateness of the existing safety yardstick. ‘This is followed 
bya brief survey of safety programs presently being sponsored 
by the aviation industry and the Government. 


\ Study of Wing De-Icer Performance on Mount 
Washington 


By 
D. L. Loughborough, H. E. Greene, and P. A. Roush 


Physical Research Laboratory, 
The B. F. Goodrich Company 


Three seasons of testing full-scale De-Icers on Mount 
Washington have proved that this location is a suitable place 
for testing such products. Experiments can be performed 
comparatively rapidly at low cost in frequent, severe icing 
storms that duplicate those encountered in flight. Care is 
required in interpreting the data to avoid weighting the re- 
sults arising from the low wind velocity too heavily. 

The observations in slightly more than 600 icing storms 
have given the first statistical evaluation of service per- 
formance. Laboratory predictions concerning the advantages 
of silicones as ice adhesion depressants and the use of ex- 
tremely small inflatable tubes for transmitting the pneumatic 
stresses to the ice-rubber interface have been borne out. 

A De-Icer with these two improvements removed prac- 
tically all of the ice in 90 per cent of the icing storms met on 


All papers abstracted in this issue were presented 
at the Sixteenth Annual Meeting of the Institute, 
January 26-29. 

Many of these papers, after being processed by 
the Editorial Committee in the usual manner, wi 
appear in full in later issues of the Journal or Re- 
view. 

Please see page 29 for preprints that are immedi- 
ately available. 
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Mount Washington as compared to 45 per cent for a satis- 
factory commercial model. The standard used in these 
ratings is severe. ‘ 

Build-up of ice most often occurs during the formation of 
light feathery rime for which the tensile strength of the ice is 
insufficient to transfer stresses high enough to break the ad- 
hesive bond. This type of ice occurs more frequently on the 
mountain than it would in flight largely because the wind 
velocities are lower. 


Significance of Basic Research in the Upper 
Atmosphere for the Meteorologist and the 
Aeronautical Scientist 


By 
J. Kaplan 
University of California 


The increasing interest in research on problems of the 
physics of the upper atmosphere of the earth has brought to 
this field representatives of most of the branches of the 
physical sciences. This paper reviews briefly some of the 
most fundamental contributions from each of these fields and, 
in addition, indicates the probable significance of these con- 
tributions to the work of the meteorologist and the aero- 
nautical scientist. 


Methods for Detecting Ice Nuclei in the Free 
Atmosphere 


By 
Vincent J. Schaefer 
General Electric Research Laboratory 


Several methods are described for detecting ice nuclei in the 
free atmosphere. They consist briefly of (1) the development 
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of ice ervstals ia supercooled water droplet cloud formed ina 
cold chamber, (2) the growth of ice crystals ina thin super 
cooled water film, Che growth of ice erystals from ice nuclei 


contacting a supercooled dilute water-soluble plastic solution 


spread on a thin supporting membrane, and (4) the growth of 


ice crystals from sublimation nuclei contacting supercooled 
bubbles floating in the air 

Che techniques may be used in many instances to identify 
the nature of the nuclei. For example, hexagonal plates pro 
duce a six-rayed crystal, while a hexagonal column tends to 
form four-membered crystals, and silver iodide, an extremely 
active sublimation nuclei, often produces rosette-like forms, 

Che use of the cold chamber permits the study of sub 
limation nuclei when the ambient air is at above freezing tem 
peratures, Nuclei in the air introduced in a supercooled cloud 
may be grown until large enough for satisfactory examination 
under the microscope. The preparation of plastic replicas of 
such crystals provides the easiest method of studying their 
crystalline form. 

The ice crystals that grow in thin water films and bubbles 
must be recorded visually or by photographic methods. 

The use of the water-soluble plastic, such as polyvinyl 
alcohol, for nuclei detection lends itself admirably to the 
preparation of permanent records, After the supercooled film 
is seeded with ice nuclei, the ice crystals that form in the film 
concentrate the plastic material at the crystal interfaces. If 
the sample is kept below freezing until the water sublimes, a 
permanent replica is formed. 

It is possible that the techniques described will provide 
significant data related to the development of precipitation in 
supercooled clouds. 


Electric Field Intensity Inside of Natural Clouds 


By 
Ross Gunn 
U.S. Weather Bureau 


Measurements of the electric field on the surface of aircraft 
flying through all types of weather and clouds are summa- 
rized. The measured electric field inside a thunderstorm just 
prior to a lightning strike at 12,900 ft. was 3,400 volts per cm. 
The average maximum field for nine different thunderclouds 
was 1,300 volts per cm. It is noted that large fields usually 
occur only inside the cloud and at altitudes somewhat com 
parable to the freezing level. Frequent reversals of the field 
are observed in these areas. 

The electric field measured inside a stable nonprecipitating 
cloud is less than 10 volts per em. 


Dynamic Lateral Stability as Influenced by Mass 
Distribution 


By 
Leonard Sternfield and Marion O. McKinney, Jr. 


Langley Memorial Aeronautical Laboratory, 


N.A.C.A 


Recent high-speed airplane designs have shown a trend 
toward high rolling or yawing moments of inertia. This trend 
has been caused by the combination of high wing loadings and 
thin low aspect ratio or swept wings, which makes it necessary 
to carry most of the weight of the airplanes distributed along 
the fuselage or to carry a large part of the fuel loads in tanks 
that are often located at the wing tips. 

This paper presents a résumé of the theoretical and experi- 
mental investigations carried out to determine the effect of 
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mass distribution on dynamic-lateral stability. The inching. 
tion of the principal longitudinal axis of the airplane to the 
flight path, which is affected by wing incidence, is shown to 
have an important effect on dynamic-lateral stability, A dis. 
cussion on the effect of wing loading is also included in the 
I 

lhe results are presented in the form of charts Showing 
calculated oscillatory stability boundaries and by motion 
pictures of models flying in the Langley free-flight tunnel, 


Inert Gas Installation 


H. W. Naulty 
Cornell Aeronautical Laboratory 


lhe presence of oxygen in the emptied portion of aircraft 
fuel tanks and in the air spaces surrounding the tanks consti- 
tutes a fire hazard, The hazard can be eliminated by substi- 
tuting an inert gas for the atmosphere. The exhaust gases 
from the engine are suitable for this purpose. An installation 
of this type in a C-46 is discussed, with calculations for a heat 
exchanger. The open and closed systems are contrasted, 
Ground- and flight-test installations are shown, and data from 
flight tests of the two systems are compared. 


External Sound Levels of Aircraft 


by 
Thomas M. Edwards 
Civil Aeronautics Administration 


Data were obtained concerning sound levels produced at 
different distances by single- and multiengined aircraft of 
various sizes and engine power ratings and under take-off, 
climb, and cruise conditions. Frequency analyses were made 
of sound associated with several types of aircraft. 

Data were also obtained concerning sound levels produced 
at various distances by trucks, trains, and automobiles, 

Variation of intensity and loudness levels with distance is 
shown for all aircraft and traffic sound sources and for various 
test conditions. Loudness-level contours, showing location 
relative to the runway of positions of equal peak loudness 
level, are given for the take-off and climb of several types of 
aircraft. Comparative sound intensity level values for all 
aircraft models tested are presented. 

In general, the results show that the various aircraft models 
tested produce sound-intensity levels ranging from 78 to 103 
db. at a distance of 500 ft. from the airplane during take-ofl. 
With the aircraft in flight, the intensity level decreases about 
6.5 to 8.5 db. for each doubling of distance from the ait- 
plane 


Heat Transfer to Bodies Moving at High Speed 
Through the Upper Atmosphere 


By 
Jackson R. Stalder and David Jukoff 
Ames Aeronautical Laboratory, N.A.C.A. 


The high speeds associated with flight at very high altitudes 
introduced many new problems to the missile designer. Not 
the least of these is overheating of the missile structure due to 
frictional heating. 

At the extreme altitudes encountered during flight of 
sounding rockets or missiles, the atmosphere can no longer 
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be considered as a continuum, and account must be taken of 
the individual motions of the molecules composing the atmos- 
phere. 

Using the methods of kinetic theory, calculations have been 
nade of the temperature of uncooled flat plates traveling at 
high speed in the upper atmosphere, The calculation may be 
atended to bodies of arbitrary shape by considering them to 
ie comprised of a number of flat plates. The amount of cool- 
gg required to maintain several specified body temperatures 
iys also been computed, 

Itis shown that, because of the selective nature of the colli- 
jons between the body and molecules with higher-than- 
werage velocity, the effective static temperature of the gas 
through which the body moves is a function of the ratio of 
jight speed to the most probable molecular speed and the 
aigle of the body with respect to the flight path. 

It is pointed out that an effective method of cooling is to 
esure thermal contact between portions of the body inclined 
at positive and negative angles with respect to the flight 
path, 


Ipper Atmosphere Temperatures from Remote Sound 
veasurements 


By 
Everett F. Cox 
Ordnance Laboratory 


Apparent velocity of sound waves from an explosion to dis 
tances exceeding 200 km. is usually some 10 to 20 per cent 
lower than normal sound velocity at ground-level tempera- 
ture. Since 1928, the rings of silence and abnormal audibility 
have been explained by assuming high temperatures in the 
upper atmosphere. Pressure measurements on abnormal 
signals from 3- to 250-ton TNT blasts at Arco, Idaho, elimi- 
nate shock-wave supersonic speed as an explanation. Remote 
sound data supply the bulk of information on 30- to 60-km, 
altitude temperatures. Subsonic-frequency waves from the 
j,000-ton Helgoland blast, April 18, 1947, recorded by the 
Naval Ordnance Laboratory, give temperatures up to 170- 
km. altitude. A critical ray to infinity at the maximum tem- 
perature level in the ozonosphere temperature hump, ac 
companied by sound dispersion, explains the second and suc 
ceeding silent zones. Upper atmosphere temperatures agree 
better with recent V-2 results than with N.A.C.A. tentative 
tables 


The Boundary Layer of Yawed Infinite Wings 


By 
).M. Wild 
Cornell University 


Jones and Sears have shown how the laminar boundary 
layer over an infinite cylinder is affected by yaw. In particu- 
lar, it has been demonstrated that the chordwise component 
of the flow is independent of the spanwise component and that 
the spanwise component can be computed by means of a 
simple extension of the two-dimensional theory. 

In this paper this independence principle is applied to cal- 
culate the spanwise component of flow in the laminar bound- 
ary layer of a yawed thin elliptic cylinder of infinite extent 
at a lift coefficient just below the stall. The unyawed case 
has been treated by Howarth using the Karman-Pohlthausen 
boundary-layer approximation. A method is developed which 
extends the Pohlhausen procedure to the yawed infinite wing. 
Acomparison, in one case, with the results of the exact theory 
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of Sears indicates that the approximations to the velocity pro- 
file in the spanwise direction are good, at least in this in- 
stance, 

This analysis shows that the velocity profiles in the span- 
wise direction have the same nondimensional form as might 
be expected in the absence of any spanwise pressure gradient. 
The thickness of the spanwise boundary layer is computed 
and compared with that of the chordwise flow, and the flow 
direction near the wing surface is compared with that of the 
potential flow outside the boundary layer. A strong span- 
wise flow is found which is verified by observations made upon 
sweptback airfoils at high lift. Some speculation is entered 
upon to indicate the possible effect of this phenomenon on 
sweptback wings at high lift coefficients. It appears that 
this may explain the known deviations of the spanwise lift 
distributions of such wings from the distributions predicted 
by present theories that neglect viscous effects. 


Linearized Theory of Supersonic Control Surfaces 


By 
P. A. Lagerstrom 
California Institute of Technology 


Linearized theory is applied to the study of the aerodynamic 
characteristics of trapezoidal and triangular control surfaces 
at supersonic speeds. The control surfaces are assumed to 
be attached to a lifting surface (‘‘wing”’), so that a mutual 
interference exists between wing and control surface. The 
pressure distribution on the control surface and wing, induced 
by the deflection of the former, is derived by superposition 
of basic conical solutions. For triangular surfaces with sub- 
sonic leading edges, new solutions of the fundamental flow 
equations are presented. By integration of the pressure 
distribution expressions are computed in closed form for lift 
and center of pressure. For a triangular surface whose 
‘free’ leading edge is supersonic, the lift coefficient is two- 
dimensional if the trailing edge is straight, even if the leading 
edge adjacent to the wing is subsonic. If the free edge is 
made subsonic, the efficiency decreases. 

The shortcomings of the linearized theory, in particular 
those due to the ‘‘gap”’ between wing and control surface, are 
discussed. 

The work was done in collaboration with Miss Martha 
Graham of Douglas Aircraft, Santa Monica. The results,are 
contained in Progress Report No. 4-36 (to be published) of 
JPL, California Institute of Technology, and Douglas Report 
SM-13060. 


Supersonic Characteristics of Triangular Wings 
By 


Leon Beskin 
Bureau of Aeronautics, Navy Department 


Airfoils with a triangular. plan form, moving with super- 
sonic velocities so that the sweep angles of both the leading 
and trailing edges are smaller than the sweep of the Mach 
lines, are investigated. The airfoil is constituted by a flat cone 
or pyramid, with sharp leading and trailing edges, so that the 
linear theory can be applied. The velocity field around and 
past the airfoil is examined by application of sweepback 
methods, while the conical flow—inside the Mach cone origi- 
nating at the apex of the airfoil—is examined by application 
of conical flow methods. Some conclusions are drawn regard- 
ing the advisability of sweepback, depending on the assumed 
use of the airfoil. 
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Stability and Control of Supersonic Aircraft 


By 
A. V. Donovan, A. H. Flax, and H. A. Cheilek 
Cornell Aeronautical Laboratory 


The basic theery of stability and control of aircraft is 
identical for both subsonic and supersonic speeds provided 
aerodynamic derivatives appropriate to the speed range being 
investigated are inserted in the classical equations of motion, 
Procedures for calculating these derivatives, together with 
analyses of typical airplane control and stability characteris 
tics, have been given for the subsonic speed range by many 
other investigators. It is the purpose of this paper to present 
analogous procedures for determining these aerodynamic 
derivatives for the supersonic speed range, to analyze briefly 
the control and stability characteristics of supersonic aircraft, 
and to point out a few of the factors characteristic of the 
geometry typical of supersonic aircraft which require special 
consideration in such analyses. The treatment is limited to 
the study of short-period stability and to small disturbances 
from steady flight, since experience has shown that this is 
the important case for predicting airplane behavior with 
either human or automatic pilots, the long-period, phugoid 
type oscillation being primarily of academic interest. The 
development is further restricted to aircraft designs sym 
metric for both pitch and yaw, such as combinations of a 


circular body with symmetrical cruciform wing and tail sur 
faces. 


Prediction of Load Distribution and Its Effect on 
Aerodynamic Characteristics at Supersonic Speeds 
for Wings of Arbitrary Plan Form 


By 
Victor |. Stevens, Jr. 
Ames Aeronautical Laboratory, N.A.C.A. 


The Falkner, Mutterperl, and Weissinger methods for esti- 
mating span loading are examined to establish their relative 
accuracy and ease of application. The experimentally deter- 
mined loading and force characteristics of five wings having 
sweep angles of from 45° forward to 45° back are used as a 
basis for judging the accuracy. It is shown that (1) the Weiss- 
inger method gives good accuracy and involves by far the 
least computing effort and (2) the Falkner method gives the 
best accuracy but at considerable expense in computing 
effort. ‘ 

Accordingly, the Weissinger method is utilized to obtain 
the span loading, spanwise center of pressure, lift curve slope, 
and aerodynamic center of location for a wide range of plan 
forms. The effects of sweep, aspect ratio, and taper ratio on 
these aerodynamic parameters are discussed. Two particu- 
larly interesting trends are noted: (1) For each angle of 
sweep there is a taper ratio for which aspect ratio has little 
effect on span loading and for which the span loading is prac 
tically elliptical; and (2) on highly swept wings of moderate 
to low aspect ratio, variations of taper ratio have a relatively 
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large influence on the wing Characteristics. Also discussed 
are methods for determining the induced drag and the approxi- 
mate effects of compressibility at subsonic Mach Numbers 


The Transient Reaction of a Two-Dimensional Wing 


at Supersonic Speed Due to Change in Angle of 
Attack 


By 
Chieh-Chien Chang 
The Johns Hopkins University 


Near the destination of a flying guided missile, it is some- 
times necessary to change the angle of attack of the wing or 
any control surface from one value to another in a short 
interval of time, so that the trajectory can be modified to 
reach directly to its object. The transient reaction on the 
lift, moment, and wave drag of the wing has to be evaluated 
as a function of time so that the trajectory of the missile can 
be accurately determined. 

For the preliminary investigation, it is assumed that the 
angle of attack of a two-dimensional wing starts, at a certain 
instant, to increase linearly with {ime until it reaches a certain 
value. Both the angle of attack and its changing rate are 
expressed in the form of Fourier integrals. 

The linearized differential equation of the unsteady flow of 
compressible fluid is used, and the Possio’s solution of simple 
source is superimposed. Unlike the solution of a harmonically 
oscillating wing where numerical integrations of finite inte- 
grals of the Bessel functions of the zero and first order areneces- 
sary, the lift and moment of this wing can be explicitly ex- 
pressed in a closed form as a function of time. Some examples 
are shown. The case of the wing with more degrees of freedom 
is outlined 


A Wing Body Problem in a Supersonic Conical Flow 


By 
S. H. Browne, L. Friedman, and |. Hodes 


Aerophysics Laboratory, North American 
Aviation, Inc. 


The linearized potential equation for steady-state supersonic 
flow is solved for a slender conical body with a thin symmetri- 
cal wedge wing extending to infinity in the direction of flow. 
The potential function is divided into symmetric and anti- 
symmetric parts, the first of which corresponds to a flow aris- 
ing from thickness distribution with no lift, while the second 
arises from a superposed cross-flow that determines the angle 
of attack and gives rise to lift. Pressure distributions are 
computed for both cases. In the symmetric’case the resultant 
pressure is less than the sum of wing and body contributions 
but never less than that of either element alone. In the 
antisymmetric case, if the wing is wide, the pressure and lift 
curve slope are nearly those of a wing of the same plan form 
and angle of attack. As the wing is made narrower the effec- 
tive angle of attack of the system increases. 
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Spur Gears 


Helical Gears 


WHATEVER YOUR NEEDS IN 


GEARS 


Gears 


Do you manufacture gasoline or diesel engines—tractors or road 
building machinery—machine tools or, in fact, any type of equip- 
ment requiring gears? Then you should be familiar with the two 
large Foote Bros. plants completely equipped with the latest 
machinery for high speed, quality production of helical, spur, 
worm, bevel, or spiral bevel gears. 

If you require giant gears twenty feet in diameter such as are used 
to drive ball mills, Foote Bros. has the equipment and experience 
to make them. If you need precision gears for use in aircraft engines, 
turbo jet engines, machine tools or a host of other applications, 
Foote Bros. can supply them. These “A-Q” (aircraft quality) Gears 
permit operation at extremely high speeds, assure greater efficiency, 
are compact, light in weight and quiet in operation. 

Foote Bros. also produces Actuators and Power Units to provide 
control or to transmit power; and Speed Reducers, either worm or 
helical gear types, in a wide range of ratios and sizes. 

Regardless of your needs in power transmission equipment, 
Foote Bros. engineers can assist you in solving your problem. 


FOOTE BROS. GEAR AND MACHINE CORPORATION, 
Dept. G, 4545 S. Western Blvd., Chicago 9, IIl. 


Spiral Bevel Gears 
(Ground Tooth) 


Worm Gears 


Large Gears 
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Why globe trotters wear 
rubber boots 


*round-the- 
airline serv- 


First plane to fl 


world on schedule 
ice was the “Clipper America’’, 
shown above. On that pioneer trip, 
this plane wore B. F. Goodrich 
De-Icer boots to protect it against 
icing conditions. 

Today, all globe-trotting scheduled 
airliners are equipped with De-Icers 
for safer, more dependable flights. 

De-Icers fit snugly on the leading 
edges of wings and empennage, where 
most ice forms. Inside the De-Icer, a 
series of air-driven tubes inflates and 
deflates, flexing the rubber. This 
cracks and frees any ice that has 
formed on the leading edges, and 


the air stream carries it away. 

This simple system has proved so 
safe and Sickens that today practi- 
cally every airliner requiring ice 
protection is equipped with B. F. 
Goodrich twin-engine 
private planes also use De-Icers to 
cut delays, increase availability and 
provide added safety. 

De-Icers are light weight and take 
up little space for their plumbing. 
They are operated safely—by cool 
airunder low pressure. They are easily 
maintained and low in cost. Tailor- 
made De-Icers can be quickly installed 
on planes that have built-in plumb- 
ing. And complete De-Icer systems, 
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including the latest improvements, 
can be designed for new models. 
In the 20 years since B. F. Goodrich 
engineers first developed the De-lcet 
they have made it steadily better. 
Constant research, plus the expet!- 
ence gained in turning out over 
100,000 sets of De-Icers, make today's 
De-Icers the safest ice-removal device 
for airplane leading edges yet de 
veloped. The B. F. Goodrich Compan), 


Aeronautical Division, Akron, Obio. 


B.E Goodrich 
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It has been a long time between 
gears... our first ones in 1902, and 
the gears* scheduled in our plant 
today. Between these gears lie the 
years of experience which are 
needed to produce the finest in pre- 
Cision gears. 


*Shown here is an intricate planetary 
cage on which tolerances are maintained 
to tenths of a thousandth, and where 
slight warpage in carburizing and 
hardening would be disastrous. 
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Aerodynamics 


Transonic Aerodynamics. William J. Rand. Air Unies: 
Quarterly Review, Vol. 1, No. 3, Winter, 1947, pp. 55-65, ’ 


AERODYNAMIC LOADS 


Matrix Development of Multhopp’s Equations for Spanwise 
Air-Load Distribution. Stanley U. Benscoter. Journal] Of the 
Aeronautical Sciences, Vol. 15, No. 2, February, 1948, pp. 113- 
120, figs. 7 references. 

The Prandtl lifting-line equation is replaced by a system of 
linear algebraic equations that govern a finite set of ordinates) 
the lift distribution curve. Matrix algebra is used for the de. 
velopment of the equations. The matrix of the system of equa- 
tions consists of the sum of two square matrices. The first of 
these matrices is a diagonal matrix containing the physical gop. 
stants for the particulary wing to be analyzed. The second 
matrix contains elements that are standard universal constants 
applicable to all wings. A numerical example is given. 


CONTROL SURFACES 


A Semigraphical Method of Computing Stick Forces for Spring. 
Tab Controls Having Nonlinear Hinge-Moment Characteristics, 
Robert A. Mendelsohn. Journal of the Aeronautical Sciences, 
Vol. 15, No. 2, February, 1948, pp. 107-112, figs. 
(See AER 7/47:29.) 

Aerodynamic Characteristics for Internal-Balance and Frise 
Type Ailerons on an NACA 6 Series Low-Drag Tip Section of the 
Wing for the XP-63 Airplane. William J. Underwood. JU,§, 
N.A.C.A., Memorandum Report (Wartime Report No. L-64§), 
October, 1942. 22 pp., diagrs. 1 reference. 


2 references, 


FLUID MECHANICS & AERODYNAMIC THEORY 


Application of the Linear Perturbation Theory to Compressible 
Flow About Bodies of Revolution. A. D. Young and §S. Kirkby. 
College of Aeronautics, Cranfield, England, Report No. 11, Sep- 
tember, 1947. 14 pp., figs. 9 references. 

The linearized theory is developed to show the difference be- 
tween two-dimensional and three-dimensional flow. The per- 
turbation velocity on a thin body of revolution in compressible 
flow is 1/8? where B = 1/1 — M? times the perturbation velocity 
in incompressible flow on a thinner body at reduced incidence ob- 
tained by reducing the lateral dimensions of the original body in 
the ratio of 8:1. When the theory is applied to a representative 
family of streamline bodies of revolution at zero incidence, there- 
sult of the calculations can be presented without an undue loss of 
accuracy in a diagram that shows the variation of velocity with 
Mach Number for a range of values of velocity on the surface ofa 
streamline body in incompressible flow. The blockage factor fora 
body of revolution in a wind tunnel is increased in compressible 
flow in the ratio 1/8*. 

A Simplified Theory for Streamline Bodies of Revolution, and 
Its Application to the Development of High-Speed Low-Drag 
Shapes. A. D. Young and P. R. Owen. Gt. Brit., Aeronautical 
Research Council, Reports and Memoranda No. 2071, July, 1948. 
2i pp., diagrs. 3references. British Information Services, New 
York. $1.30. 

A simplified theory based on the assumption that the disturb- 
ance velocities caused by the body are small compared with the 
main stream velocity. The theory provides a rapid and simple 
method for producing bodies of revolution which have velocity 
distributions in axial flow conforming to specified types. Theap- 
plication is illustrated by the derivation of bodies with pointed 
tails and a “roof-top” type of velocity distribution. The theory 
can also be used as the basis of a process for finding an approxi 
mation for the sink-source distribution directly in terms of the 
shape of a body. ‘This application is further extended to the 
determination of the velocity distribution at small angles of yaw. 

The Mechanics and Thermodynamics of Steady One-Dimen- 
sional Gas Flow. Ascher H. Shapiro and W. R. Hawthorne. 
Journal of Applied Mechanics, Vol. 14, No. 4, December, 1947, 
pp. A-317-A-336, diagrs. 16 references. 

One-dimensional analysis for flow without shocks. Accountts 
taken of the simultaneous effects of area change, wall friction, drag 
of internal bodies, external heat exchange, chemical reaction, 
change of phase, injection of gases, and changes in molecular 
weight and specific heat. Working equations are set up in which 
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@ Glance through the porthole of this magic 
Stratolab here at AiResearch. You see men and 
miraculous instruments “flying” ten miles high 
above the earth where air is thin and cold...or 
“diving” faster than the speed of sound! 

Most complete of its kind in the world — the 
AiResearch Laboratory is used to test and prove 
specialized high-altitude equipment designed 
and built by AiResearch. 

This equipment includes “custom tailored” 
cabin super-chargers, cabin pressure regulators, 
cooling turbines, oil coolers, «a 
electric actuators, heat ex- 
changers, and complete air 
conditioning systems for 
today’s modern aircraft. 
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PROVING GROUND of a business built out of thin air 


Thus, months before the new super transports 
or screaming jets take the skyways, AiResearch 
engineers find the answers to problems of creative 
engineering and research never known before. 

Today the vast reservoir of experience, 
the special skills and the laboratories used 
to solve these unusual problems are avail- 
able to you. 

In whatever field your business lies —the 
creative engineering of AiResearch may 
open the way to greater efficiency .. -lower 

costs...a better product. 
For more complete infor- 


Re iS @ @ rch mation, write: AiResearch 


DIVISION” OF Manufacturing Company, 
THE GARRETT CORPORATION 


Los Angeles 45, California. 
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LINEAR specializes in the design and de- 
velopment of natural and synthetic rubber 
products for all special applications. Linear 
diaphragms, ‘‘O” rings, special packings, 
gaskets, rubber-bonded-to-metal parts, 
cup packings—a complete precision-made 
line —meet the widest demands of the 
industrial designer. 

The know-how gained from developing 
these special designs enables Linear to 


solve your individual requirements. No 
design problem is too big or too small for 
our engineering staff. 

Linear’s facilities and engineering expe- 
rience, acquired during forty years, are 
available to you. Send complete informa- 
tion regarding application, pressure, tem- 
perature range and fluids to be handled. 
Linear will recommend the most effective 


design to fit your service conditions. 


N E Gee E D PAC K 


LINEA 


STATE ROAD & LEVICK STREET, PHILADELPHIA 35, PA. 


LINEAR, Inc., 
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the coefficients of the independent variables are expressed as func- 
tions of the Mach Number and the ratio of specific heats. These 
“influence” coefficients are set up in tables for conditions of con- 
stant specific heat and molecular weight, variable specific heat and 
molecular weight, and for simple types of one-dimensional flow. 
These types include area change only, heat transfer only, wall 
friction only, and gas injection only. Examples are also given of 
the simultaneous effects of friction and heat transfer, friction and 
grea change, and liquid injection and evaporation. The one- 
dimensional analysis is extended to flow through a discontinuity 
allowing for energy, shock, drag and gas-injection effects and for 
changes in gas properties. The analysis can be applied to proc- 
esses as the adiabatic normal shock, combustion, moisture con- 
densation shocks, and steady explosion waves. 

Tables for Numerical Solution of Problems in the Mechanics 
and Thermodynamics of Steady One-Dimensional Gas Flow 
Without Discontinuities. G. M. Edelman and Ascher H. Sha- 
piro. Journal of Applied Mechanics, Vol. 14, No. 4, December, 
1947, pp. A-844-A-347. lreference. (Cf. preceding abstract.) 

Measurements on Shock Waves in Water With the High-Speed 
Spark Camera. A. Keil. (Déanisch-Nienhof, July, 1946.) 
U.S. Navy Dept., David Taylor Model Basin, Translation No. 
213, September, 1947. 29 pp., illus. 14 references. 


INTERNAL FLOW 


N.A.C.A. Cascade Data for the Blade Design of High-Per- 
formance Axial-Flow Compressors. Seymour M. Bogdonoff. 
Journal of the Aeronautical Sciences, Vol. 15, No. 2, February, 
1948, pp. 89-95, illus. 4 references. (See AER 4/47:30.) 


PARASITIC COMPONENTS & INTERFERENCE 


A Simplified Method of Obtaining Drag of a High-Speed Body 
From Wake Surveys. Chieh-Chien Chang. Journal of the Aero- 
nautical Sciences, Vol. 15, No. 2, February, 1948, pp. 123-127, 
diagrs. 12 references. (See AER 10/47:24.) 

Experimental Approach for Evaluating the Properties of Rough- 
ness and Reflection of Black Washable Paints. H. Runkel and 
H. Formel. (Deutsche Forschungsanstalt fiir Segelflug Ernst 
Udet, Ainring, ZWB/UM/3512.) U.S., Air Force, Translation 
No. F-TS-2038- RE, January, 1948. 10 pp., illus. 

Some Lift and Drag Measurements of a Representative 
Bomber Nacelle on a Low-Drag Wing. II. Macon C. Ellis, Jr. 
U.S, N.A.C.A., Confidential Bulletin (Wartime Report No. 
L696), September, 1942. 12 pp., illus. 2 references. 


PERFORMANCE 


Range Performance of Turbojet Airplanes. Irving L. Ash- 
kenas. Journal of the Aeronautical Sciences, Vol. 15, No. 2, 
February, 1948, pp. 97-101, figs. 3 references. (See AER 
11/47:18.) 

The Influence of Very Heavy Fuselage Mass Loadings and 
Long Nose Lengths Upon Oscillations in the Spin. Ralph W. 
Stone, Jr., and Walter J. Klinar. U.S., N.A.C.A., Technical 
Note No. 1510, January, 1948. 31 pp., illus. 3 references. 

A chart showing the results of a study to determine those fac- 
tors of airplane design and mass characteristics which influence 
the tail spin in such a manner as to make the spinning motion a 
series of violent rolling and yawing oscillations. The chart shows 
an empirical relationship between long fuselage nose lengths 
(side-area moment factor) and large distributions of mass along 
the fuselage (negative inertia yawing-moment parameters). 
This relationship separates a region for which steady spinning 
motions were obtained from a region for which violent oscillatory 
motions were obtained. 

High-Speed Aerodynamic Characteristics of a Four-Engine 
Bomber Airplane as Determined From Tests of a 0.075-Scale 
Model. Robert H. Barnes. U.S., N.A.C.A., Memorandum 
Report (Wartime Report No. A-82), January, 1944. 84 pp., 
illus. 1 reference. 

“Flight” Pilots a Jet; A Personal Account of a First Flight in 
the de Havilland Vampire. Maurice A. Smith. Flight, Vol. 52, 
No. 2031, November 27, 1947, pp. 605-610, illus., cutaway draw- 
ing. 


STABILITY & CONTROL 


Flight Measurements of the Lateral and Directional Stability 
and Control Characteristics of an Airplane Having a 35° Swept- 
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back Wing With 40-Percent-Span Slots and a Comparison With 
Wind-Tunnel Data. S. A. Sjoberg and J. P. Reeder. U.S., 
N.A.C.A., Technical Note No. 1511, January, 1948. 48 pp., 
illus. 1 reference. 

Measurements were in steady sideslips, directional oscillations, 
rudder kicks, and aileron rolls. Both rudder-free and rudder- 
fixed directional stability were positive with flaps up or down at 
all speeds tested. The dihedral effect increased from 0.0005 at a 
normal-force coefficient of 0.33 to 0.0025 at a normal-force coeffi- 
cient of 0.94. Wind-tunnel measurements made on a 1/4.5-scale 
model in the Langley 300-m.p.h. 7- by 10-ft. tunnel were in excel- 
lent agreement with flight-test measurements up to a normal- 
force coefficient of 0.97. The flight measurements of the rolling 
moment caused by aileron deflection were also in excellent agree- 
ment with wind-tunnel measurements. 


Charts Showing Stability and Control Characteristics of Air- 
planes in Flight. Langley Memorial Aeronautical Laboratory, 
Flight Research Division, Stability and Control Section. U.S., 
N.A.C.A., Memorandum Report No. L4L26 (Wartime Report 
No. L-706), December, 1944. 31 pp., figs. 1 reference. 


Lateral-Control Characteristics of North American XP-51 Air- 
plane (A. C. No. 41-38) With Beveled Trailing-Edge Ailerons in 
High-Speed Flight. Herbert H. Hoover and Maurice D. White. 

U.S., N.A.C.A., Memorandum Report (Wartime Report No. 
L-597), November, 1942. 18 pp., illus. 1 reference. 


Measurements of Flying Qualities of a Curtiss SB2C-1 Air- 
plane (No. 00014). W.H. Phillips, W. C. Williams, and H. H. 
Hoover. U.S., N.A.C.A., Memorandum Report (Wartime Re- 
port No. L-571), March, 1944. 94 pp., illus. 2 references. 


A Flight Investigation of the Stability of a Towed Body. W.H. 
Phillips. U.S., N.A.C.A., Memorandum Report (Wartime Re- 
port No. L-559), October, 1942. 12 pp., illus. 


WINGS & AIRFOILS 


Drag and Transition Experiments on Two Joukowski Aerofoils 
in the Compressed Air Tunnel. R. Jones and A. F. Brown. Git. 
Brit., Aeronautical Research Council, Reports and Memoranda 
No. 2110, June, 1941. 10 pp., figs. 6 references. British In- 
formation Services, New York. $0.70. 

Measurements were made in the Compressed Air Tunnel on 
symmetrical Joukowski airfoils at Reynolds Numbers from 
1 X 10% to 20 X 10° to provide data for analyzing the drag of air- 
foils. The location of the region of transition from laminar to 
turbulent flow was observed by affixing a wire spanwise along the 
wing. If the position of the wire is forward of the natural tran- 
sition point for the model, the transition point will move forward 
to the wire, thus increasing the drag. If the wire is placed aft of 
the natural transition point, the change in drag will be less and 
will be practically independent of the position of the wire. Ob- 
servations of the normal pressure over the surface yielded only a 
rough estimate of the form drag, but they were an adequate basis 
for the application of theoretical methods to determine the profile 
drag and the skin friction drag. The theoretical curves, when 
used in conjunction with the observed profile drag, gives a curve 
of transition position against R, which is in good agreement with 
that obtained by the ‘‘wires’’ method at values of R greater than 
3 X 10°. ‘Form drag’’ against R curves obtained from these 
curves gives form drag coefficients consistent with purely experi- 
mental estimates. The form drag appears to be approximately 
independent of R and proportional to wing thickness. 

Preliminary Investigation in the NACA Low-Turbulence 
Tunnel of Low-Drag Airfoil Sections Suitable for Admitting Air 
at the Leading Edge. Albert E. von Doenhoff and Elmer A. 
Horton. U.S., N.A.C.A., Advance Confidential Report (War- 
time Report No. L-694), July, 1942. 38 pp., illus. 3 references. 

“Droop Wing’ Investigations Aid High Speed Craft Design. 
Robert McLarren. Aviation Week, Vol. 47, No. 26, December 
29, 1947, p. 27. 1 reference. 


Air Power 


A Lecture on Air Power. I, II. Alexander P. de Seversky. 
Air University Quarterly Review, Vol. 1, Nos. 2, 3, Fall, Winter, 
1947, pp. 25-41; 23-36. 

Development of Air Doctrine 1917-41. James L. Cate. Air 
University Quarterly Review, Vol. 1, No. 3, Winter, 1947, pp. 11— 
22. 27 references. 
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The YC-97A Stratofreighter developed by Boeing Airplane Company for the Air Force on its initial flight at Seattle. 
landing gear of the YC-97A are identical to, and interchangeable with, those of the standard B-50 long-range bomber. 


Implications of Air Defence. Norman Macmillan. 
nautics, Vol. 18, No. 1, December, 1947, pp. 28-32, maps. 

If We Do Not Have an Air Force in Being, We Do Not Have 
Air Power. William M. Allen. U.S., Air Services, Vol. 32, No. 
12, December, 1947, pp. 16-18, 31, illus. 

Geopolitics versus Geologistics. Harry A. Sachaklian. Air 
University Quarterly Review, Vol. 1, No. 2, Fall, pp. 53-63. 

Mobility in the Next War. Clifford J. Heflin. Air University 
Quarterly Review, Vol. 1, No. 2, Fall, pp. 64-76. 


Aero- 


Airplane Design & Descriptions 


The Design Engineer’s Role in Airplane Cost Reduction. 
Horrell Gustave Erickson. Aeronautical Engineering 
Vol. 7, No. 2, February, 1948, pp. 24-30, illus. 

An analysis of design, tooling, fabricating, and sales factors to 
show the contributions that can be made by the design engineer to 
give the benefits of mass production without introducing all of its 
exorbitant costs. Such a design program must take into account 
the cost and availability of materials in their various forms, the 
equipment available and its relative utilization, the type of per- 
sonnel and skills required, the nature and extent of tooling, in- 
ventory on hand, and the number of pieces and parts involved in 
the design. Further, the designer can introduce subassembly 
practice, utilize the inherent redundancy of structures by in- 
creasing the gage of the material, specify the use of automatic 
machines, use low-density materials, and pay special attention to 
detail design features. Changes are described which were made 
in the wing, engine mount, empennage assembly, shock absorber, 
and landing gear of a personal airplane by applying the above 
principles. 

Swept Wings for Small Aircraft. R. G. Naugle. 
Flying, Vol. 27, No. 12, December, 1947, pp. 14, 26. 

Reducing Airplane Noise. W.F. Burnham. Western Flying, 
Vol. 27, No. 12, December, 1947, pp. 16, 24, illus. 

Die Lufttiichtigkeitsvorschriften der “ICAO” (The Airworthi- 
ness Recommendations of the ICAO). I, Il. Flugwehr und 


Review, 


Western 
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Wings, tails, and 


Technik, Vol. 9, Nos. 8, 9, August, September, 1947, pp. 213 


214; 235, 236. 

The Aeroplane Undercarriage. H.G. Conway. Institution of 
Vechar Engineers, Proceedings, Vol. 156, No. 3, 1947, pp. 
272-281, illu 3 references 

Current design and production practice of aircraft under- 
carriag iock absorbers. Parameters are given from which the 


length ige, stressing, friction characteristics, and distance of 
travel can be calculated. Six basic types of conventional oleo- 
pneum hock absorbers are illustrated to show their funda- 
ment racteristics, methods of orifice control, and current 
practic 1 the design of glands and seals 


Aircraft Wheel Brakes. D. A. L. Robson. Jnstitution of 


Mecha 1 Engineers, Proceedings, Vol. 156, No. 8, 1947, pp. 
286-29 llus. 

A summary of the basic requirements of aircraft landing wheel 
brake \merican practices in selecting a source of power, power 
transmi and control applied to the drum, shoe expander- 
tube, the single and multiple-disc brake are contrasted with 
British continental practices 

The New Tudor Undercarriage. The Aeroplane, Vol. 73, No. 
1904, D yer 5, 1947, p. 731, illus. 

Crosswind Gear Development. Canadian Aviation, Vol. 20, 


No. 12 mber, 1947, pp. 58, 86, illus 
Dunlop Mk. II Brake Relay Valve Control for Pneumatic 


Brakes. Technical Instructor, Vol. 2, No. 11, November, 
1947, py ), diagrs. 


Drop Test of Lightplane Nose Gear. Given E. Brewer. Aero 
Dige o6, No. 1, January, 1948, pp. 36, 37, illus. 

Desc of jig and recording equipment and a summary of 
the d ned in drop tests of the fork-type nose gear and main 
gear of t Emigh Aircraft Company airplane, the Trojan. 

Flight Refuelling in the Future. C. H. Latimer-Needham. 


Shell A Vews (London), No. 113, November, 1947, pp. 
14 

The application of flight refueling to long-distance air trans- 
portatio Plans are given for a redesigned fuselage of the 
3rabazo1 nd the Brabazon 167 to show the increased pay load 
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made possible by the elimination of fueltanks. In a transatlantic 
operation with two refueling points, a 100 per cent increase in pay 
jad and a 10 per cent reduction in take-off weight could be 
realized. 

Light Freighters for the R.A.F. H. V. Rowley. The Aero- 
plane, Vol. 73, No. 1904, December 5, 1947, p. 727. 

Light and Ultra-Light from Italy. William Green. Flight, 
Vol. 52, No. 2050, November 2), 1947, pp. 574, 575, illus. 

French Aviation Makes a l'resh Start. Aeronautics, Vol. 18, 
No. 1, December, 1947, pp. 46-57, illus. 

French Postwar Designs in Production. Michael Marsh. 
Aviation Week, Vol. 47, No. 28, December 8, 1947, pp. 30, 33, 34, 

lus 
Fast Fighting and Photography: The Hawker Fury and the 
Supermarine Spitfire. The Aeroplane, Vol. 73, No. 1905, De- 
cember 12, 1947, p. 756, illus. 

Das Tschechoslowakische Touristik- und Taxiflugzeug Aero 45 
(The Czechoslovakian Touring and Taxi Airplane Aero 45). 
Flugwehr und -Technik, Vol. 9, No. 12, December, 1947, pp. 311, 
312, diagrs. 

Czechoslovak Twins (Praga E.211, Aero 45, and HK 101). 
Flight, Vol. 52, No. 2031, November 27, 1947, pp. 597, 598, illus. 

New Shapes in the Air. XXV—-The Columbia XJL-1 and the 
Martin AM-1 Mauler. The Aeroplane Spotter, Vol. 8, No. 201, 
November 29, 1947, p. 268, illus. 

New Shapes in the Air. XXVI—The Chance Vought F6U-1 
Pirate and the North American FJ-1. The Aeroplane Spotter, 
Vol. 8, No. 201, November 29, 1947, p. 269, illus. 

In Service in Germany; The Hawker Tempest and the Re- 
public Thunderbolt. The Aeroplane, Vol. 73, No. 1904, Decem- 
ber 5, 1947, p. 730, illus. 

New Shapes in the Air. XXX—The Convair XC-99 and the 
Shdrt S.35 Shetland II. The Aeroplane Spotter, Vol. 8, No. 203, 
December 27, 1947, pp. 293, illus. 

New Shapes in the Air. XXIX—The Aero Ae 45 and the 
Hodek HK 101. The Aeroplane Spotter, Vol. 8, No. 203, Decem- 
ber 27, 1947, p. 292, illus. 

Post-War Italian Trainers; The Fiat G.46 and the Fiat G.55B. 
The Aeroplane, Vol. 73, No. 1902, November 21, 1947, p. 664, 
illus 

New Italian Light Aircraft (Marinavia Farina QR.14 Twin- 
Engine Four-Seater and Macchi MB.308 Single-Engine Two- 
Seater). Shell Aviation News (London), No. 113, November, 
1947, p. 23, illus. 

First Flight of the A.W.52; Tailless, Twin-Jet, Experimental 
Mailplane. Flight, Vol. 52, No. 2030, November 20, 1947, p. 
567, illus., cutaway drawing. 

Tailless Aircraft; AW52 With Two Nene Jet Engines for Re- 
search. \edern Transport, Vol. 58, No. 1500, December 27, 
1947, p. 7, illus. ' 

The Air Force (Consolidated Vultee) B-36. Plane Facts, Vol. 
4, No. 5, November, 1947, pp. 4, 5, 25, illus. 

Douglas DC-9. Shell Aviation News (London), No. 113, 
November, 1947, p. 21 

New Design Brings Better Packet; More Powerful Engines, 
Larger Cargo Space Feature C-119 for Which Fairchild Has 
$22,000,000 Contract for 37 Airplanes. Robert McLarren. 
Aviation Week, Vol. 47, No. 28, December 8, 1947, p. 24, illus. 

Avions Fairey Tipsy ‘‘Junior.’? Shell Aviation News (London), 
No. 118, November, 1947, p..22, diagrs. 

Navy Reveals Grumman Jet Fighter (XFOF-2 Panther). 
Aviation Week, Vol. 47, No. 24, December 15, 1947, pp. 12, 13, 
illus. 

Panther 650 Mph Fighter Solves Jet Carrier Problem (Grum- 
man). Robert McLarren. Automotive Industries, Vol. 98, No. 1, 
January 1, 1948, pp. 42, 78, 80, illus. 

Navy’s XFOF Jet Fighter (Grumman). . Aviation Week, Vol. 
17, No. 26, December 29, 1947, p. 21, illus. 

Dependability, Comfort and Beauty for the New ‘“Navion.” 
Aero Digest, Vol. 56, No. 1, January, 1948, pp. 31, 80, illus. 

The North American XB-45. A. Marthason. The Aeroplane, 
Vol. 73, No. 1902, November 21, 1947, pp. 672, 673, illus. 

The Percival P.47A Proctor VI Floatplane. The Aeroplane 
Spotter, Vol. 8, No. 201, November 29, 1947, p. 273, illus. 

Prestwick Progresses; Flight Tests of the Pioneer: Transport 
and Tutorial Developments. Flight, Vol. 52, No. 2033, Decem- 
ber 11, 1947, pp. 651-653, illus. 

Skoda Kauba Fluzeugbau. The Aeroplane Spotter, Vol. 8, 
No. 203, December 27, 1947, pp. 294, 295, illus. 


To keep the entryway to its large new hangar at Chicago clear of 
snow, American Airlines, Inc., is installing what it claims to be the 
first snow-melting system of any kind at an airport. The snow-melting 
system, consisting of an 3 2 miles of 2-in. and 214-in. pipe im- 


bedded in the pavement beneath the hangar doors, is “fed’’ hot 
water from a boiler in the hangar, the water returning to the boiler 
to be reheated and recirculated. A strip 7 ft. wide and 514 ft. in 
length thus is expected to remain clear of snow and ice through- 
out the “Windy City's” winter months, 


The Slingsby Motor-Tutor (S-28 Ultra-Light Airplane). The 
Aeroplane, Vol. 73, No. 1904, December 5, 1947, p. 731, diagrs. 

Early Tests Scheduled for New Flying Car (The Aerocar 
Designed by Moulton B. Taylor). Aviation Week, Vol. 48, No. 1, 
January 5, 1948, p. 27. 

Vickers Valetta (Military Transport). Shell Aviation News 
(London), No. 113, November, 1947, p. 20, illus. 

Aeroplanes in Detail, LXXV—The Supermarine S14/44 
Seagull. The Aeroplane Spotter, Vol. 8, No. 203, December 27, 
1947, p. 297, cutaway drawing. 

A Naval Amphibian From Supermarine (Seagull). The Aero- 
plane, Nol. 73, No. 1905, December 12, 1947, pp. 757-761, illus. 
Includes cutaway drawings and details of the wing-folding ar- 
rangements and retractable undercarriage. 

Advanced Amphibian; Structural and Aerodynamic Features of 
the Most Recent Vickers-Supermarine Seagull. Flight, Vol. 52, 
No. 2033, December 11, 1947, pp. 663-667, illus., cutaway diagr. 

Introducing the Viscount; Progress Report and Brief Pre- 
liminary Description of the Vickers 32-43-Seater Civil Transport. 
Flight, Vol. 52, No. 2030, November 20, 1947, pp. 568-571, illus., 
cutaway drawings. 


Airports & Airways 


Economical Airport Planning. Harry Otis Wright, Jr. Pre- 
print, S.A.E. National Air Transport Engineering Meeting, 
Kansas City, December 1-3, 1947. 3 pp. 

Importance of Noise Reduction in Airport Location and Layout. 
John M. Picton. Preprint, S.A.E. National Air Transport 
Engineering Meeting, Kansas City, December 1-3, 1947. 4 pp. 

Airport Terminal Design; A Selective Method of Planning. 
Walther Prokosch. Preprint, S.A.E. National Air Transport 
Engineering Meeting, Kansas City, December 1-38, 1947. 8 pp., 
diagrs. 
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Temperature Adjusting Sleeve 


MAYBE THERMOTECHNICS CAN 
SOLVE YOUR HEAT CONTROL 
PROBLEMS, TOO 


Close temperature control is vital in 
the sterilization of surgical instruments exposed to dangerous 
bacteria. Fenwal Thermotechnics overcame a serious temper- 
ature lag difficulty for a sterilizer manufacturer by inserting a 
cartridge THERMOSWITCH* in a brass well properly located 
in the sterilizer. This example of Thermotechnics points the 
way to better control of your temperature variables. Call in 
Fenwal early in your planning. 


THERMOSWITCH* Controls best combine 
sensitivity and ruggedness 


Providing close control of temperatures ranging from —100° 
to 600° F.. THERMOSWITCH* Controls also are highly 
resistant to shock and vibration, and completely enclosed against 
dust, gases and vapors. Eleven basic types fit THERMO- 
SWITCH* Controls to a wide range of applications: in- closed 
gas or liquid systems; in ovens, ducts, warming and cooling 
cabinets, etc.; in liquids and vapors; and for many other labo- 
ratory and industrial uses. 


GET ALL THE FACTS 


Specifications, test results and application data, which prove 
that Fenwal THERMOSWITCH* Controls meet all your re- 
quirements, make our latest bulletin well worth reading. Write 
for your copy today. Fenwal, Incorporated, 75 Pleasant Street, 
Ashland, Massachusetts. 


BUILT TO STAND ENCLOSED ~ 
VIBRATION 012" BI-METALLIC __| 
Showing the amount of mo- ~ 
tion in the switch element of a a 009" BULB TYPE 
008 


THERMOSWITCH* as. com- 


pared with two other types .006" 
of thermostat when sub- 
jected to an _ oscillatory 


+ motion of 1/10” at 2000 


FENWAL 
cycles per minute. 


THERMOSWITCH 


THERMOSWITCH’ 


Temperature Controls ... Over-Heat and Fire Detectors 


SENSITIVE ... but only to heat 


*Reg. U.S. Pat. Off. 
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, Up Period of Airplanes. R. K. Bernhard. 
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Proposed Air Traffic Control and Controlled Handling Systems 
for High Speed Aircraft. Milton W. Arnold. Preprint, S.A.E. 
National Air Transport Engineering Meeting, Kansas City, De- 
cember 1-3, 1947. 5 pp. 

Management Responsibility in Airport Operation. Leslie A. 
Bryan. Journal of Air Law and Commerce, Vol. 14, No. 4, 
Autumn, 1947, pp. 464-477. 

Study on Vibrations Transmitted to Pavements During Warm- 
U.S., Civil Aero- 
nautics Administration, Technical Development Note No. 48, 
August, 1947. 50 pp., illus. 7 references. 

The National Airport Program. T. P. Wright. U.S. Air 
Services, Vol. 32, No. 12, December, 1947, pp. 24-26, 33, illus. 

CAA Sets Runway Standards for Six Classes of Airports. 
CAA Journal, Vol. 8, No. 12, December 15, 1947, p. 133. 

Peace (of Mind) in Our Times; A Plea for Using Approach 
Equipment Which Has Stood the Test of Long Usage. Flight, 
Vol. 52, No. 2032, November 27, 1947, pp. 602, 603, diagrs. 

CAA Devises Airport Traffic Markers. Airports, Vol. 12, No. 
6, December, 1947, pp. 16, 17, illus. 

High Intensity Lights for Idlewild Airport. Hugh Harvey. 
Shell Aviation News (London), No. 1138, November, 1947, pp. 
7-9, illus. 

London Airport Lighting. G. A. T. Burdett. Azrports, Vol. 
12, No. 6, December, 1947, pp. 18, 37, illus. 

New Type Runway Lighting System CAA Answer to Small 
Airport Needs. CAA Journal, Vol. 9, No. 1, January 15, 1948, 
pp. 3, 9, illus. 

Airports of the World; Bahrein, One of the Important Air Sta- 
tions of the East. Airports & Air Transportation, Vol. 2 (New 
Series), No. 54, November, 1947, pp. 175, 176, illus. 

S-T Field Speeds Northwest Traffic. Ray Bloomberg. Air 
Transport, Vol. 5, No. 12, December, 1947, pp. 41, 42, illus. 

Mexico Plans Extensive Airport Development. Philip Querido. 
Airports, Vol. 12, No. 6, December, 1947, p. 26, illus. 


Atomic Energy 


Atomic Gas Mask (Geiger Counters). William S. Friedman. 
Air Force, Vol. 80, No. 12, December, 1947, pp. 26, 27, illus. 


Aviation Medicine 


Psycho-Analyzing 460 Pilot Errors. Air Force, Vol. 30, No. 
12, December, 1947, pp. 30-34, 44, 45, 47, 48, illus. 

A detailed summary of a report issued by the Aero Medical 
Laboratory of the Air Materiel Command in which were ana- 
lyzed 460 accounts of errors made by pilots in the operation of a 
cockpit control. The broad requirements for a cockpit design 
that would eliminate as far as possible the element of human 
error included: uniformity in location and operation, speed and 
precision of operation, simplification of sequential operations, 
natural directions of movement, efficient location, and automatic 
operation. Pilot-error charts are reproduced which classify the 
errors as: substitution errors, adjustment errors, forgetting 
errors, reversal errors, unintentional activation, inability to reach 
acontrol. Under these classifications the errors are further bro- 
ken down by the specific control on which the error was made. 
The report recommended the adoption of a uniform cockpit lay- 
out, the use of a standard shape coding to facilitate tactile identi- 
fication of the control, a visual engine-failure indicator, and a 
greater distinction in the operation and location of the flap and 
the landing-gear control. 

Newer Aspects of Aviation Neuropsychiatry. Maurice N. 
Walsh. The Military Surgeon, Vol. 102, No. 1, January, 1948, 
pp. 33-41. 16 references. 

The extreme environmental conditions introduced into avia- 
tion by high speeds require an improved program of pilot selection 
and training. Rather than the makeshift tests used in World 
War II, careful psychiatric examination should be given to the 
student at frequent intervals during his training. The experi- 
ence gained in the administration-of therapeutic measures in com- 
bat areas has given an insight into the motivation and psychic 
problems of combat airmen which can be used as a guide in setting 
up a selection program. ‘ 

Current Problems in Aviation Medicine. Malcolm C. Grow. 
The Military Surgeon, Vol. 102, No. 1, January, 1948, pp. 14-17. 


Aviation Medicine Is Industrial Medicine. Leon D. Carson. 
The Military Surgeon, Vol. 102, No. 1, January, 1948, pp. 27, 28. 

Testing for Nyctalopia (Night-Blindness). W. S. Frederik. 
Philips Technical Review, Vol. 9, No. 7, 1947, pp. 211-214, illus. 

Chromatic Adaptation of the Eye. P. J. Bouma and A. A. 
Kruithof. Philips Technical Review, Vol. 9, No. 9, 1947/1948, 
pp. 257-266, figs. 7 references. 


Civil Aviation 


Civil Aviation Gained Stature in 1947, T. P. Wright Reports. 
CAA Journal, Vol. 9, No. 1, January 15, 1948, pp. 1, 5, fig. 


Comfortization 


The Problems of Noise Reduction from an Airplane Design 
Standpoint. Harold L. Ericson. Preprint, S.A.E. National 
Air Transport Engineering Meeting, Kansas City, December 1-3, 
1947. 18pp., illus. 6 references. 

A discussion of the measurable components of aircraft noise, the 
selection of the least objectionable noise spectrum for a given ap- 
plication, materials, design of cabin interiors, and the sources of 
aircraft noise. The application of these factors to noise reduction 
is illustrated in the design features adopted in the DC-6. The 
results of noise-spectrum measurements made during flight tests 
compared with previous designs show the noise attenuation ob- 
tained with these modifications. Noise-measuring instruments 
and standards are described. Work with jet engines indicates 
that proper cowling and locating can result in an unobjectionable 
noise level during operation. 

Design Considerations for Cabin Air Conditioning of the Boeing 
Stratocruiser. R.L.Linforth. Preprint, S.A.E. Annual Meet- 
ing, Detroit, January 12-16, 1948. 13 pp., illus. 

Basic physiological requirements were used to establish a cri- 
teria for the specifications of the air conditioning and pressuriza- 
tion equipment. Description of the system includes the air sup- 
ply, ducting, filtering, heating, and the temperature, pressure, and 
humidity control elements. 

Friction Equivalents for Round, Square and Rectangular 
Ducts. R.G.Huebscher. Heating, Piping & Air Conditioning, 
Vol. 19, No. 12, December, 1947, pp. 127-134, illus. 10 refer- 
ences. 

The Discharge of Air From a Long Slot. Alfred Koestel and 
G.L.Tuve. Heating, Piping & Air Conditioning, Vol. 20, No. 1, 
January, 1948, pp. 153-157, figs. 

Seats for the Mighty and the Million; Problems in Aircraft 
Seating: Complete Conversion Kits for Dakotas and Skymasters. 

Flight, Vol. 52, No. 2030, November 20, 1947, p. 585, illus. 


Education & Training 


The College of Aeronautics, Cranfield. The Engineer, Vol- 
184, No. 4794, December 12, 1947, pp. 552, 553. 

Engineering Training at R.A.E. The Aeroplane, Vol. 73, No. 
1902, November 21, 1947, pp. 670, 671, illus. 

The Training and Work of the Swiss Engineer. The Engineer, 
Vol. 164, No. 4794, December 12, 1947, pp. 547-548, chart. 
Curriculum, composition of the school and faculty and preuni- 
versity training of the student body of the Eidegendéssische Tech- 
nische Hochschule at Zurich. 

Dehmel Electronic Trainer Shows Promise. Plane Facts, Vol. 
4, No. 5, November, 1947, pp. 18, 19, 28, illus. 


Electronics 


Measurement of Aircraft-Antenna Patterns Using Models. 
George Sinclair, E. C. Jordan, and Eric W. Vaughan. Institute 
of Radio Engineers, Proceedings, Vol. 35, No. 12, December, 1947, 
pp. 1451-1462, illus. 16 references. (Cf. AER 9/47:63.) 

A summary of the methods used in the measurement of the 
radiation pattern of the transmitting and the receiving antennas 
mounted on aircraft models. The techniques that have been de- 
veloped to simulate the electromagnetic system of an aircraft can 
model the important pattern characteristics of practically every 
antenna used on aircraft and permit the study of the design fac- 
tors that may affect its pattern. In order to eliminate the pat- 
tern distortion caused by the power leads to the model’s receiver in 
one method of measurement, the necessary energy is fed from a 
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Z\WSTRUMENTS FOR 


ELECTRONIC MAINTENANCE 


WESTON Electronic Analyzer—Model 769. Incor- 
porating: 1. A conventional Volt-Ohm-Milliam- = 
meter with self-¢ontained power source. 2. A high- 
impedance electronic Volt-Ohmmeter using 115 
volt, 60 cycle power. 3. A stable, probe-type, 
Vacuum Tube Voltmeter, for use to 300 megacycles. 


WESTON Multi-Purpose 
TUBECHECKER — Model 798. This universal 


tubechecker offers within one instrument pro- 


vision for testing: 1. Receiving tubes. 2. Volt- 
age regulator tubes. 3. Light duty thyratron 
tubes such as 2A4—6D4—884—885—2051. Scale 
is calibrated ““Good-Bad” as well as in mutual 
conductance readings. 


These portable Westons are specifically designed for 
expediting electronic maintenance . . . for doing the job 
better— faster. All are engineered and built in the strictest 
traditions of Weston accuracy and dependability. For fur- 
ther details see your local WESTON representative, or 


write ... Weston Electrical Instrument Corporation, 687 


Frelinghuysen Avenue, Newark 5, New Jersey. 


W 


Direct Reading Insulation Tester —Model 799. 


Compact, one-hand-operated insulation tester with .1 


to 10,000 megohm range, using a test potential less 
than 50 volts d-c. Indicates: 1. Insulation properties. 
2. Leakage resistance. 3. Conductivity of insulating LTCTA UsSALTUMEN 4 


materials. 4. Leakage due to moisture absorption. 
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remote transmitting antenna by electromagnetic coupling. The 

of the energy induced in the model antenna which reradiates 
is modulated by connecting a periodically varying impedance to 
the antenna terminal to distinguish the reradiated field from the 
primary field of the transmitting antenna. From measurement 
of the reradiation, the transmitting and receiving patterns of the 
model antenna can be determined. 

Slot Antennas. N. E. Lindenblad. Institute of Radio Engi- 
neers, Proceedings, Vol. 35, No. 12, December, 1947, PP. 1472- 
1479, illus. (Cf. AER 9/47:63.) 

An outline of the development of the slot-type and the pocket- 
type flush antenna. An installation for a radio altimeter is used 
to illustrate methods of modifying the radiation patterns. 

Antenna System for Reduction of Precipitation Static in Air- 
craft Radio. Dayton Aircraft Products, Inc., Dayton, Ohio. 
6 pp., diagrs. 

Hardware and fittings for aircraft antennas which provide 
smooth unbroken surfaces. The elimination of protrusions per- 
mits a higher static potential to be built up before corona dis- 
charge takes place. Includes instructions for installation and 
maintenance and basic theory of operation. 

Long-Range Radio Navigation Aids. III—P.O.P.I. and the 
Future. The Aeroplane, Vol. 73, No. 1902, November 21, 1947, 
pp. 674-676, diagrs. 

Teleran Training for Pilots. J. W. Irby. Plane Facts, Vol. 
4, No. 5, November, 1947, pp. 11, 12, 23, 24, illus. 

An Investigation to Determine the Characteristics of Hori- 
zontal and Vertical Polarization for Very-High-Frequency Two- 
Course Visual Radio Ranges. J. M. Lee, R. G. Palmer, and 
B.M. Lahr. U.S., C.A.A., Technical Development Report No. 
58, July, 1947. 60 pp., illus. 

Investigation of Second Harmonic Interference From Station 
WOXVZ on Chicago Localizer and Omni Range Frequencies. 
Francis J. Gross and Hugh A. Kay. U.S., Civil Aeronautics 
Administration, Technical Development Report No. 56, November, 
1947. 6 pp., diagrs. 

Radio Technical Commission for Aeronautics. L. M. Sherer. 
Navigation, Vol. 1, Nos. 7-8, September—December, 1947, pp. 
181-185. 

Radar. I, II. A. Speiser. Flugwehr und -Technik, Vol. 9, 
Nos. 11, 12, November, December, 1947, pp. 278-281; 300-306, 
illus. (In German.) 10 references. 

I. Basic theory and microwave and impulse technique. 
II. Description of the major components of a radar instailation, 
six typical installations, and countermeasures. 

Electrical Circuits for Tefemetering and Computing. Drodof- 
sky. (Jena, June, 1945.) U.S., Air Force, Translation No. 
F-TS-3092- RE, January, 1948. 6 pp., diagrs. 

Basic formulas for use with wheatstone bridge circuits used to 
perform addition, multiplication, integration, and differentiation. 
The accuracy of a simple telemetering circuit is calculated. 

Multi-Channel Recording of Oscillograph Traces. The Engi- 
neer, Vol. 184, No. 4794, December 12, 1947, pp. 560, illus. * 

Description of a recording camera with built-in cathode ray 
tubes. The screens of the tubes are reflected in a mirror that is 
so arranged that as many us 15 separate traces and a timing trace 
can be photographed simultaneously. The camera can be loaded 
with 100 ft. of film and film speeds can be varied from 1 to 50 in. 
per sec. 


Alternating-Current Network Analyser. Engineering, Vol. 
164, No. 4271, December 5, 1947, pp. 536, 537, illus. 

The Inverse Nyquist Plane in Servomechanism Theory. 
George B. Criss. Institute of Radio Engineers, Proceedings, Vol. 
35, No. 12, December, 1947, pp. 1503, 1504, diagrs. 3 references. 

A method of applying an inverse Nyquist diagram to the study 
of servomechanism and feed-back amplifier systems. Graphical 
methods can be used to obtain information on the stability of the 
system, its frequency response, and the system of parameters 
necessary for proper operation. 

An Adjustable Wave-Guide Phase Changer. A. Gardner Fox. 
Institute of Radio Engineers, Proceedings, Vol. 35, No. 12, Decem- 
ber, 1947, pp. 1489-1498, diagrs. 1 reference. 

Small Selenium Rectifiers. J. J. A. Ploos van Amstel. 

Philips Technical Review, Vol. 9, No. 9, 1947/1948, pp. 267-276, 
illus. 7 references. 
P A Study of Tropospheric Reception at 42.8 Mc. and Meteoro- 
logical Conditions. Greenleaf W. Pickard and Harlan T. Stet- 
son. Institute of Radio Engineers, Proceedings, Vol. 35, No. 12, 
December, 1947, pp. 1445-1450, figs. 1 reference. 


Reflex Oscillators for Radar Systems. J. O. McNally and 
W.G. Shepherd. Institute of Radio Engineers, Proceedings, Vol. 
35, No. 12, December, 1947, pp. 1425-1435, illus. 4 references. 

Synchronization of Oscillators. Robert D. Huntoon and A. 
Weiss. Institute of Radio Engineers, Proceedings, Vol. 35, No. 
12, December, 1947, pp. 1415-1423, diagrs. 4 references. 

Frequency Stabilization of Microwave Oscillators. R. V. 
Pound. Institute of Radio Engineers, Proceedings, Vol. 35, No. 
12, December, 1947, pp. 1405-1415, diagrs. 2 references. 

Microwave Antenna Measurements. C. C. Cutler, A. P. 
King, and W. E. Kock. Institute of Radio Engineers, Proceed- 
ings, Vol. 35, No. 12, December, 1947, pp. 1462-1471, illus. 3 
references. 

Discussion on ‘Factors Affecting the Accuracy of Radio Noise 
Meters.” Harold E. Dinger and Harold G. Paine. Institute of 
Radio Engineers, Proceedings, Vol. 1505-1507. 3 references. 

Plane Discontinuities in Coaxial Lines. John W. Miles. 
Institute of Radio Engineers, Proceedings, Vol. 35, No. 12, Decem- 
ber, 1947, pp. 1498-1502, figs. 5 references. 

The Transducter; Sometimes Called “Saturable Reactor” or 
“Magnetic Amplifier.” Harold B. Rex. Instruments, Vol. 20, 
No. 12, December, 1947, pp. 1102-1109, diagrs. 


Equipment 


Designing Secondary Power Sources and Mechanisms for Air- 
planes. John H. Meyer. Aeronautical Engineering Review, 
Vol. 7, No. 3, March, 1948, pp. 36-45, diagrs. 3 references. 

A typical design for a secondary power system of an airplane 
is carried to completion. The problems and alternatives facing 
the designer are weighed in the light of the functions and impor- 
tance of such systems in overall aircraft design. The Banshee is 
used to illustrate the basic factors underlying the selection of its 
secondary power systems. The method that is presented for the 
evaluation of this type of system contains a procedure for com- 
puting the mechanical efficiency of push-rod and bell-crank mech- 
anisms. The “friction circle’? formula needed to evaluate the 
push-rod mechanism is derived. 

An Investigation of Aircraft Heaters. XVIII—A Design 
Manual for Exhaust Gas and Air Heat Exchangers. L. M. K. 
Boelter, R. C. Martinelli, F. E. Romie, and E.H. Morrin. U.S., 
N.A.C.A., Advance Restricted Report No. 5A06 (Wartime Re- 
port No. W-95), August, 1945. 146 pp., diagrs. 82 references. 

Discussion on Aircraft Auxiliary Systems and Equipment. 
Institution of Mechanical Engineers, Proceedings, Vol. 156, No. 3, 
1947, pp. 293-304, diagr. 


HYDRAULIC & PNEUMATIC 


The Development of Ultra-High-Pressure Hydraulic Systems. 
S. M. Parker. Institution of Mechanical Engineers, Proceedings, 
Vol. 156, No. 3, 1947, pp. 282-285, diagrs. 

The use of pressures ranging from 3,000 to 5,000 Ibs. per sq.in. 
in the hydraulic systems of aircraft would make possible a reduc- 


Hor ain 


sd iat dia ram of Janitrol S-200 heater installation developed 
by Surface tc dagam ol Corporation for DC-3 transports to provide 
increased passenger comfort and improved facilities for preventing 
windshield icing in flight. 
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et’s look at the sal of airline X 


WITH its fleet of 26 prewar twin-engine airliners, airline X* was losing money each month. To 
meet this problem, airline X replaced its 26 obsolete planes with 12 Martin 2-0-2's. What was the 


result? The figures below speak for themselves. 


No. of Airplanes in Fleet 

Average Trip Length—Miles 

Cruising Speed (60% NRP at 10,000’) MPH 
Block Speed—MPH (10 MPH Headwind) 
Airplane Utilization—Hrs./Yr. 

Passenger Seats /Airplane 

Available Seat Miles/Yr. 

Seat Miles at 60% Load Factor 


Direct Flying Cost/Airp. Hr. 

Indirect Expense—125% Direct 

Total Cost/Airp. Hr. 
Operating Expenses /Yr./Fleet 


MARTIN 2-0-2 


12 
400 

253 

219 

3650 

36 
345,000,000 
207,000,000 


$98.22 
$122.78 
$221.00 
$9,680,000 


(Note: Revenue figures do not include mail, express and freight.) 


Revenue/Yr. at 85% L. F. and 5.5 cents/Pass. Mi. 
Gross Profit 


Revenue/Yr. at 80% L. F. and 5.5 cents/Pass. Mi. 
Gross Profit 


Revenue/Yr. at 70% L. F. and 5.5 cents/Pass. Mi. 
Gross Profit 


Revenue/Yr. at 65% L. F. and 5.5 cents/Pass. Mi. 
Gross Profit 


Revenue/Yr. at 60% L. F. and 5.5 cents /Pass. Mi. 
Gross Profit 


*THOUGH above figures for hypo- 
thetical airline X are based on ATA formula, figures based on actual 
operating costs of the 2-0-2 are even lower. The Glenn L. Martin 
Company, Baltimore 3, Maryland. 


$16,130,000 
$6,450,000 


$15,180,000 
$5,500,000 
$13,280,000 
$3,600,000 
$12,330,000 
$2,650,000 


$11,390,000 
$1,710;000 


STANDARD PREWAR PLANE 


AIRCRAFT 


26 

400 

191 

168 

3650 

21 
335,000,000 
201,000,000 


$58.08 
$72.60 
$130.68 
$12,400,000 


$15,660,000 
$3,260,000 


$14,740,000 
$2,340,000 


$12,900,000 
$500,000 


$11,980,000 
(-) $420,000 


$11,060,000 


(-) $1,340,000 


Builders of cama) Aircraft Since 1909 
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tion in the diameter of the lines and the size of the pump and 
sorage tank. While there would probably be no saving in weight 
in the jack, changes in design which would become possible with 
the increased pressure would yield a saving in the jack assembly 
amounting to about 5 per cent compared with an installation 
operating at 2,500 Ibs per sq.in. The overall reduction in weight 
of aircraft equipment using these higher pressures would amount 
to 10 per cent. 

High-Pressure Pneumatics. The Aeroplane, Vol. 73, No. 
1902, November 21, 1947, pp. 685, 686, illus. 


Flight Testing 


Investigation of Ideal Flight Criteria Aids in Assessment of 
Test Results. Robert McLarren. Aviation Week, Vol. 48, No. 
1, January 5, 1948, pp. 18, 22. 7 references. 

Performance and Stability Tests Run on New XB-45 Jet 
Bomber. C.E.C. Recordings, Vol. 1, No. 4, December, 1947, pp. 
3, 4, illus 


Fuels & Lubricants 


Suitability of Ethers as Aviation Fuel Components: The 
Knock-Limited Performance of Several Ethers Blended with 
AN-F-28 Fuel. Henry E. Alquist and Leonard K. Tower. U-.S., 
N.A.C.A., Confidential Bulletin No. E5A04 (Wartime Report 
No. E-207), January, 1945. 12 pp., figs. 3 references. 

Knock-Limited Power Outputs from a CFR-Engine Using In- 
ternal Coolants. II—Six Aliphatic Amines. Donald R. Bell- 
man, W. E. Moeckel, and John C. Evvard. U.S., N.A.C.A., 
Advance Confidential Report No. E5 H31 (Wartime Report No. 
E-219), October, 1945. 19 pp., diagrs. 3 references. 

Full Scale Engine Performance Characteristics of Aviation 
Safety Type Fuels. W. J. Sweeney, J. F. Kung, W. C. Howell, 
Jr,and O.G. Lewis. Preprint, S.A.E. Annual Meeting, Detroit, 
January 12-16, 1948. 20 pp., figs. 

Tests were conducted by the Standard Oil Development Com- 
pany using a full-scale multicylinder Wright Cyclone R-1820-56 
engine modified for direct cylinder fuel injection, to determine the 
knock-limited performance, specific fuel consumption, and oil 
dilution characteristics of low volatility aviation safety-type fuels. 
Satisfactory engine operation at warmed-up conditions can be 
obtained with these fuels. 


Aviation Week, Vol. 47, No. 24, December 15, 1947, pp. 21, 22, 
illus. 

Measuring the Flow Properties of Lubricating Greases. 
0. P. Puryear. Aero Digest, Vol. 56, No. 1, January, 1948, pp. 
54-56, 91, 92, illus. 6 references. 

Oil Test (Lubricating) Multi-Cylinder Engine—Power Plant 
Oil No. 245. Walter L. Hardy. U.S., Army Air Corps, Tech- 
nical Report No. 5056, November 17, 1943. 107 pp., illus. 

Flow Properties of Lubricating Greases—Relationship of Ap- 
parent Viscosity. Lubrication, Vol. 33, No. 12, December, 1947, 
pp. 129-140, illus. 7 references. 

The Motor-Driven Grease Worker and Its Application for 
Evaluating Consistency Stability of Lubricating Greases. Carl 
W. Georgi. American Society for Testing Materials, Bulletin, 
No. 149, December, 1947, pp. 44-48, illus. 

Penetration of Block Greases. L. C. Brunstrum and A. W. 
Weitkamp. American Society for Testing Materials, Bulletin, 
No. 149, December, 1947, pp. 48-50, illus. 


Gliders & Gliding 


Cargo Plane Evolves From Glider; Chase Aircraft Building 
New 8,000-lb. Payload Assault Craft for Air Force; Plans to 
Produce Similar Powered Version. Aviation Week, Vol. 48, No. 
1, January 5, 1948, pp. 23, 24, 26, illus. 

German Air Trailers. The Aeroplane Spotter, Vol. 8, No. 201, 
November 29, 1947, p. 272, illus. 

Power for Gliders. Flight, Vol. 52, No. 2032, December 4, 
1947, pp. 638, 639. 


History & Literature 


Die Strategische Bombardierung Deutschlands (The Strategic 
Bombing of Germany). Continuation. Willy Baumgartner. 


Texas Co. Building Laboratory to Develop Jet Engine Fuels. ; 
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Protar, Vol. 13, Nos. 7-8, 9-10, July-August, September-October, 
1947, pp. 76-83; 100-111; illus. 

An examination of the effect of bombing on the health of the 
German people, with a summary of mortality, epidemic, and 
childbirth statistics. 

An outline of the public health administration, the medical 
personnel and supply situation, hospital facilities, and the 
nutrition problem. 


Die Offensive der Alliierten “Strategischen Luftwaffe Gegen 
Italien im Zweiten Weltkrieg (The Offensive of the Allied 
Strategic Air Force Against Italy in the Second World War). 
Theo Weber. Flugwehr und -Technik, Vol. 9, No. 9, September, 
1947, pp. 226-230, tables. 


Ice Prevention 


A System for the Protection of Pitot Tube Pressure Lines From 
Ice. Wallace E. Howell. Mount Washington Observatory, 
Monthly Research Bulletin, Vol. 2, No. 12, December, 1946. 3 
pp. 

Water was found to enter the pitot pressure line as vapor from 
evaporation in the heated head. The water was pushed down the 
line during moments of increasing total-pressure and sublimed in 
the unheated portion of the line. When chemically dried air was 
forced out through the pressure line at a slow but constant rate, 
it not only reduced the amount of water vapor which penetrated 
into the line but also evaporated and carried out any water or ice 
that had been deposited in it. 


Instructions for Making Icing Observations by the Multi- 
cylinder Method. Wallace E. Howell. Mount Washington 
Observatory, Monthly Research Bulletin, Vol. 2, No. 12, Decem- 
ber, 1946. 7 pp. 

The location of the exposure site, the mounting and orientation 
of the instruments, the function and equipment of the cold 
laboratory, and the method of making observations. 


Statistical Investigation of the Mount Washington Series of 
Icing Observations. Preliminary Report. V. Conrad. Intro- 
duction and Discussion. Wallace E. Howell. Mount Washing- 
ton Observatory, Monthly Research Bulletin, Vol. 2, No. 10, Octo- 
ber, 1946. 17 pp., figs. 9 references. 

Exploratory calculations based on the data obtained at Mount 
Washington between 1942 and 1945. Observations included the 
rate of accumulation and density of ice on rotating cylindrical 
collectors, efficiency of the collector, the liquid water content of 
clouds, and the elevation of the summit of the mountain from the 
base of the cloud. The calculations were made in an attempt to 
detect relationships that affect the temperature, the drop size, 
and the collection efficiency of aircraft. 


Instruments 


An Azimuth Trainer for Evaluating the Interpretability of 
Directional Indicating Flight Instruments. Roger B. Loucks. 
U.S., Air Force, Air Materiel Command, Engineering Division, 
Aero Medical Laboratory, Memorandum Report No. TSEAA- 
694-16, October 20, 1947. 15 pp. Includes: University of Wash- 
ington, Seattle, Aviation Psychology Project, Report No. 2, 
August, 1947. 

New “Plane Brain” (Minneapolis-Honeywell B-D Computer). 
Airports, Vol. 12, No. 6, December, 1947, p. 30, illus. 

British Autopilot Claims More Reliability (Smiths S.E.P. 1). 
Aviation Week, Vol. 47, No. 23, December 8, 1947, p. 38, diagr. 

Vertical “‘g” Recorder (N.A.C.A.). Aeronautics, Vol. 18, No. 
1, December, 1947, pp. 62, 63, cutaway drawings. 

Giannini Indicator in Demand; Continued Request for Model 
221 (AF B-20) (Direction) Indicator Influences Contractor to 
Renew Production. Plane Facts, Vol. 4, No. 5, November, 1947, 
p. 16, illus. 

Quick-Disconnect Instrument Panels. Leslie Baird and Ray 
McAlister. Aero Digest, Vol. 56, No. 1, January, 1948, pp. 41, 
89, 90, illus. 

Sperry’s Engine Analyzer an Electronic Trouble .Shooter. 
Plane Facts, Vol. 4, No. 5, November, 1947, pp. 6-8, 26, illus. 

An Electrical Engine-Pressure-Indicating Device. G. Robert 
‘Mezger. U.S., Navy Dept., David Taylor Model Basin, Report 
No. 559, August, 1947. 29 pp., diagrs. 9 references. 
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Theory of the Belt-Driven Torsiograph. A. R. Welch. U.S., 
Navy Dept., David Taylor Model Basin, Report No. 581, July, 
1947. 1lpp.,diagrs. 2references. 

Distant Reading Compasses. The Aeroplane, Vol. 73, No. 
1904, December 5, 1947, pp. 735-738, diagrs. 

The Desynn System. C. Williams. The Technical Instructor, 
Vol. 2, No. 11, November, 1947, pp. 11-13, diagrs. An electrical 
transmitter-indicator system of remote indication. 

Flight Engineer Trainer Saves Expenses. Aviation Week, 
Vol. 47, No. 23, December 8, 1947, p. 29, illus. 

Flight on Instruments in the Helicopter. F. A. Erickson. 
Canadian Aviation, Vol. 20, No. 12, December, 1947, pp. 30, 74, 
84, 86, illus. 


Laws & Regulations 


Federal Aviation Legislation; A Review of Some of the Basic 
Concepts Underlying Existing and Prospective Legislation. 
Emory T. Nunneley, Jr. Journal of Air Law and Commerce, Vol. 
14, No. 4, Autumn, 1947, pp. 445-459. 

Limitations to Appeal Under the Civil Aeronautics Act. Joseph 
F. Grinnell. Journal of Air Law and Commerce, Vol. 14, No. 4, 
Autumn, 1947, pp. 525-531. 33 references. 

Suspension of Certificates of Convenience and Necessity 
Under the Civil Aeronautics Act of 1938. Louis E. Black, Jr. 
Journal of Air Law and Commerce, Vol. 14, No. 4, Autumn, 1947, 
pp. 513-524. 55 references. 

The Adjudication of Rights in Airspace by Judicial Process. 
John A. Eubank. Marquette Law Review, Vol. 31, No. 2, Sep- 
tember, 1947, pp. 113-120. 9 references. A summary of the 
legal concepts affirmed and given judicial sanction by the U.S. 
Supreme Count in its decision in the U.S. vs. Causby case. 

The Air Coordinating Committee; A Problem in Federal Staff 
Work. George A. Brownell. Journal of Air Law and Commerce, 
Vol. 14, No. 4, Autumn, 1947, pp. 405-435. 

The great number of Government and international agencies 
that are responsible for, or have an interest in, the overall 
national air policy makes it imperative that there be an organiza- 
tion equipped to collect and analyze data and formulate policy. 


An analysis of the activities of the Air Coordinating Committee 
illustrates this situation. The efficiency and effectiveness of the 
Committee would be furthered if it were given the power to resolve 
dissention among its members and if it had a full-time chairman 
appropriate prestige, and the power to implement its decisions, — 

Problems of International Standardization of Civil Air Regula. 
tions. Edward Warner. Preprint, S.A.E. National Air Trans. 
port Engineering Meeting, Kansas City, December 1-3, 1947, 13 
pp. 

Air Freedom. Noel F. Parrish. Air University Quarterly 
Review, Vol. 1, No. 3, Winter, 1947, pp. 3-10. 

Report and Commentary on the Legal Committee of ICAO on 
the Draft Convention Concerning the International Recognition 
of Rights in Aircraft. Journal of Air Law and Commerce, Vol. 14 
No. 4, Autumn, 1947, pp. 505-511. As approved by the Legal 
Committee at its meeting of September 25, 1947, Doc. 4634, 
LC/70, 9/10/47. 

Draft Convention on the International Recognition of Rights in 
Aircraft. Journal of Air Law and Commerce, Vol. 14, No. 4, 
Autumn, 1947, pp. 500-505. Text approved by the Legal Com. 
mittee of ICAO on 24th and 25th September, 1947, at its first 
session in Brussels. Doc. 4627, LC/63, Sept. 25, 1947. 

Luftrecht im Werden; Zu den Vorarbeiten der “ICAO” fiir 
den Abschluss Eines Multilateralen Abkommens Uber die Kom- 
merziellen Luftverkehrsrechte (Air Law in Development; The 
Preparation of ICAO for the Execution of a Multilateral Agree- 
ment on Commercial Air Transport Rights). Flugwehr und 
-Technik, Vol. 9, Nos. 8,9, August, September, 1947, pp. 211, 212; 
234, 235 

A critical examination of the work of the International Civil 
Aviation Organization. The documents made public by the 
ICAO from October, 1946, to October, 1947, are outlined and 
criticized in detail. 


Machine Elements 


Epicyclic Gearing for Low Powers. A. Verhoeff. Philips 
Technical Review, Vol. 9, No. 9, 1947-1948, pp. 285-287, illus. 


The 2700 Series conforms to 
AN362C and is Army and 
Navy approved to 800°F. 
Manufactured from Non- 
Magnetic Stainless Steel. 
Has High Tensile Strength— 
Example: 10-32 size—Min. 
axial load of 4048 Lbs. AN 
Requirement—2460 Lbs. 


%& All “NUTT-SHEL” Anchor Nuts are available in plain 
base, rivet type, projections for resistance welding, 
countersinks for flush riveting, etc. 


317 EAST SECOND ST. 


For High Temperatures—Here’s an Anchor Nut 
Approved by Army and Navy to.800° F! 


NUTT-SHEL 


STAINLESS STEEL "High Temperature" SELF-LOCKING ANCHOR NUT 


NUTT-SHEL 


APPLICATIONS: The 2700 
Series is applicable for use 
on ALL Aircraft where High 
Temperatures are involved. 
Also many Industrial Appli- 


cations. 
U. S. Pat. No. 2331322 
and 136473 

Great Britain Pat. No. 
566463 

Canadian Pat. No. 422698 
Other Patents Pending 


% Write for detailed Engineering Data Sheets, describ- 
ing the 2700 Series and other Standard “NUTT-SHEL” 
ALL METAL Self-Locking Anchor Nuts and Bolt and Nut 
Retainers. 


COMPANY 


LOS ANGELES 12, CALIF. 
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Sul Rendimento Delle Ruote Dentate Cilindriche ad Evolvente 
The Efficiency of Spur Gears With Involute Teeth). Giovanni 
Scotti Lavino. AutoMotoAvio, Vol. 5, No. 11, November, 1947, 
pp. 41-45, diagrs. 

Sliding Friction of Ball Bearings of the Pivot Type. H. Porit- 
sky, C. W. Hewlett, Jr., and R. E. Coleman, Jr. Journal of 
Applied Mechanics, Vol. 14, No. 4, December, 1947, pp. A-261- 
4-268, diagrs. 2 references. 

Locknut Roll Call. Fasteners, Vol. 4, No. 3, pp. 7-14, illus. 
Descriptions and principles of operation of 28 proprietary lock- 
nuts. 


Maintenance 


Parts That Fit Together. Willis L. Nye. Aero Digest, Vol. 56, 
No. 1, January, 1948, pp. 50, 51, 66, 80, 82, illus. The relation- 
ship of precision tooling, quality control, and interchangeability 
in aircraft maintenance operations. 

Engine and Airscrew Repair; Organization of the B.O.A.C. 
Works at Treforest: Specialized Reconditioning Methods and 
Planned Work-Flow. Aircraft Production, Vol. 10, No. 111, 
January, 1948, pp. 3-7, illus. 

DC-6 Static Balancing; Procedure for Balancing All Movable 
Control Surfaces. Douglas Service, Vol. 6, No. 1, January, 1948, 
pp. 1-5, diagrs. 

Prop Pitch Pulleys; Correct Method of Ordering Replace- 
ments. Douglas Service, Vol. 6, No. 1, January, 1948, p. 9, 
diagrs. 

Wing Flap Rigging (DC-6); Procedure for Correct Flap 
Positioning. Douglas Service, Vol. 6, No. 1, January, 1948, pp. 
6, 7, diagrs. 

DC-4, DC-6 Line Banding. Douglas Service, Vol. 6, No. 1, 
January, 1948, pp. 10, 11, diagrs. 

Replacement Rivets. Douglas Service, Vol. 6, No. 1, January, 
1948, pp. 12, 13, illus. 

Supercharger Filters; Inspection Before Installation. Douglas 
Service, Vol. 6, No. 1, January, 1948, p. 8, diagrs. 

Rework of Hamilton Standard Stepmotor Heads. 
Facts, Vol. 4, No. 5, December, 1947, pp. 22, 23, diagrs. 

Sixty-Minute Oil Cooler Cleaning. Air Transport, Vol. 5, 
No. 12, December, 1947, p. 45, illus. 

Cleaning and Polishing the Airplane. Gilbert C. Close. 
Western Flying, Vol. 27, No. 12, December, 1947, pp. 18, 20, 
illus. 

Maintenance Finishing. Gilbert C. Close. 
Vol. 28, No. 1, January, 1948, pp. 12, 13, 20, illus. 

Shop Science (Delta Air Lines), E. Dalton White. Air 
Transport, Vol. 5, No. 12, December, 1947, pp. 25-27, illus. 

Lockheed’s Specialized Maintenance. Western Flying, Vol. 
28, No. 1, January, 1948, pp. 15, 21, illus. 


Plane 


Western Flying, 


Management & Finance 


Airline Financing. Gordon D. Brown and W. Theron Ashby. 
Journal of Air Law and Commerce, Vol. 14, No. 4, Autumn, 1947, 
pp. 460-463. 

Aircraft Industry Outlook Bright for 1948. Robert McLarren. 
Automotive Industries, Vol. 98, No. 1, January 1, 1948, pp. 32, 33, 
47, illus. 

Security Reins to CAB? Selig Altschul. Air Transport, Vol. 
5, No. 12, December, 1947, pp. 33, 34. 


Materials 
METALS"& ALLOYS 


The Problem of High Temperature Alloys for Gas Turbines. 
Sir William Griffiths. Sheet Industries, Vol. 24, No. 248, Decem- 
ber, 1947, pp. 2451, 2452, 2466, figs. (Extended abstract of a 
paper.) 

Discussion of Technical Papers on the Development of Strong 
Aluminum Alloys for Welding Presented at the First Session of 
The British Welding Research Association Symposium on the 
Welding of Light Alloys. Sheet Metal Industries, Vol. 24, No. 248, 
December, 1947, pp. 2484-2488. 

Micro-Spectrochemistry of Aluminum Alloys. D. P. Jensen. 
Tron Age, Vol. 161, No. 2, January 8, 1948, pp. 66-68, illus. 5 
teferences. 


Finish Application Table. Zola Fox. 
Vol. 19, No. 1, January, 1948, p. 161. 

Microradiography. F. W. Von Batchelder and J. H. Schaum. 
Iron Age, Vol. 160, No. 24, December 11, 1947, pp. 94-97, illus. 

Boron-Treated Steels. U.S., National Bureau of Standards, 
Technical Report No. 1175, January, 1948. 6 pp., table. 2 
references. 

Particle-Size Distribution in Powder Metallurgy. U.S., 
National Bureau of Standards, Technical Report No. 1176, 
January, 1948. 6 pp., tables. 

Preparation of Test Specimens. G. L. Smith. Sheet Metal 
Industries, Vol. 24, No. 248, December, 1947, pp. 2444-2446, 
2450, illus. 


Product Engineering, 


NONMETALLIC MATERIALS 


Ceramic Bodies for Turbo-Jet Blades. R.F. Geller. Preprint, 
S.A.E. Annual Meeting, Detroit, January 12-16, 1948. 9 pp., 
illus. 18 references. 

New simple-oxide refractory porcelains have been developed 
which have a tensile strength of over 15,000 lb. per sq.in. at 
1,800°F.; ceramics with a tensile strength over 10,000 lb. per 
sq.in. at 1,900°F. are in prospect. Porcelains have excellent re- 
sistance to creep. Below 1,900°F. some display an elongation of 
less than 0.0003 per cent per hour with a stress of 10,000 Ib. per 
sq.in. Porcelains do not go into the third stage of creep, but 
under prolonged loading they appear to become more resistant 
to creep. It is undetermined whether these porcelains have the 
requisite resistance to thermal and mechanical shock for turbine 
blade service. 


Use of Glass in Aircraft. A.C. Waine. Aircraft Production, 
Vol. 10, No. 111, January, 1948, pp. 29-32, diagrs. 3 references. 

Properties and Uses of Technical Ceramics. Hans Thurnauer. 
Materials & Methods, Vol. 26, No. 6, December, 1947, pp. 87-92, 
illus. 

Plastics in Airframe Interiors. R. J. Considine. Mechanical 
Engineering, Vol. 69, No. 12, December, 1947, pp. 996-998, illus. 

Standardisation and Control of A.R.L. Products. Aero Re- 
search Limited, Technical Service Department, Duxford, Cam- 
bridge, England, Bulletin No. 59, November, 1947. 8 pp., illus. 

Applications of Luminescent Substances. FF. A. Kroger. 
Philips Technical Review, Vol. 9, No. 7, 1947, pp. 215-221, figs. 
4 references. 


SANDWICH MATERIALS 


Sandwich Construction and Core Materials. II—Instability of 
Sandwich Struts and Beams. H. L. Cox. Appendix. J. R. 
Riddell. Gt. Brit., Aeronautical Research Council, Reports and 
Memoranda No. 2125, December, 1945. 16 pp., figs. 4references. 
British Information Services, New York. $1.00. (Cf. AER 
1/48:51.) 

A theory of instability in both Euler and wrinkling modes under 
combined thrust and bending action of sandwich struts or beams 
having an aeolotropic core material. For the majority of 
practical core materials, true wrinkling of skins over a short wave 
length is a possible mode of failure. Provided the thickness of the 
core is at least 50 times the thickness of the skins, the critical 
strain and one-half the wave length can be expressed by an 
approximate formula. Under uniform compression this in- 
stability occurs in the in-phase mode; the critical strain for the 
out-of-phase mode is slightly higher. In bending or under com- 
bined loading, both in-phase and out-of-phase modes contribute 
to instability, but for all practical purposes the limiting condition 
is that the strain in the more heavily compressed skin is the 
critical strain. The condition for modified Euler instability takes 
the usual form and occurs over as long a wave length as possible. 
Corresponding to the Euler in-phase mode, there is an analogous 
out-of-phase mode, and in bending the two together represent a 
possible instability of Brazier type. In the Appendix the theory 
is applied to steel-formvar sandwich struts. 


Meteorology 


The Water Content of Clouds. Victor Conrad. ( Vienna, Im- 
perial Academy of Science, Mathematical and Physical Sciences 
Class, Transactions, Vol. 73, 1901.) Mount Washington Observa- 
tory, Monthly Research Bulletin, Vol. 2, No. 10, October, 1946. 39 
pp., diagrs. 11 references. 
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2 Newly Developed Thermal Relief Valves 


with Pressure Ranges 
from 1,000 to 4,100 p.s.i. 


To its comprehensive line of hydraulic devices for 
aircraft, Electrol now adds two scientifically engi- 
neered Thermal Relief Valves—designed to relieve 
the pressures built up by thermal expansion in 
hydraulic systems. 


With 93% of their parts interchangeable, these 
valves conform with the AN Envelope Drawing 
and are identical, except for their pressure ranges. 


One valve is adjustable from 1,000 to 2,100 p.s.i., 
the other from 2,100 to 4,100 p.s.i. Both operate 
throughout their respective pressure ranges with 
no evidence of chatter—even when 400% of the 
rated flow is passing through. 


The technical knowledge and broad experience of 
Electrol’s engineering staff is available to you at 
all times in obtaining the correct hydraulic units 
for your particular requirements, 


AC 995 -41-3 wine. 
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ER 210080 | 
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Diagrammatic sketch of Thermal Relief Valve. 


Electrol 


INCORPORATED 


KINGSTON, NEW YORK 


CYLINDERS - SELECTOR VALVES + FOLLOW-UP VALVES 


CHECK VALVES RELIEF VALVES HAND PUMPS 
POWERPAKS + LANDING GEAR OLEOS * SOLENOID 
VALVES ON-OFF VALVES: SERVO CYLINDERS * TRANSFER 
VALVES * CUT-OUT VALVES + SPEED CONTROL VALVES 


FOR BETTER HYDRAULIC DEVICES 
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AERONAUTICAL 


Battleground for Guided Missiles. I. M. Thompson. Air 
Force, Vol. 30, No. 12, December, 1947, pp. 18, 19, 21. 

Methods of Dissipating Supercooled Clouds in the Natural 
Atmosphere. Vincent J. Schaefer. Navigation, Vol. 1, Nos. 7-8, 
september-December, 1947, pp. 172-174. 1 reference. 

A Hot-Wire Anemometer for Low Wind Speeds. R. G. Parr. 
Journal of Scientific Instruments, Vol. 24, No. 12, December, 
1947, pp. 317-319, diagrs. 3 references. 

Design, circuits, and calibration of an instrument that will 
measure air speeds from 0.2 to 2.0 m.p.h. with an accuracy of 2 
per cent. The anemometer head is designed to cause minimum 
disturbance in the air flow. 

Notes on the Origin and Structure of Philippine Typhoons. 
Charles E. Deppermenn. American Meteorological Society, 
Bulletin, Vol. 28, No. 9, November, 1947, pp. 399-404, figs. 14 
references. 

The Accuracy and Representativeness of the 10,000-Foot 
Pibal Report. Edward N. Brooks. American Meterological 
Society Bulletin, Vol. 28, No. 9, November, 1947, pp. 405-408. 2 
references. 


Navigation 


Navigation in the Antarctic. Alton B. Moody. 
Vol. 1, Nos. 7-8, September-December, 1947, pp. 
illus. 

Minimum-Time Routes in Air Navigation. John F. Heard. 
Navigation, Vol. 1, Nos. 7-8, September-December, 1947, pp. 186- 
190, figs. 

A Grid System of Air Navigation. H.L. Ross. Shell Aviation 
News (London), No. 113, November, 1947, pp. 18, 19, figs. 

The Greenwich Grid system of navigation. The conical 
orthomorphic projection is overprinted with a grid called the 
Greenwich Grid, in which the north-south and east-west parallels 
intersect at right angles. On this projection great-circle distances 
may be plotted as straight lines. The ambiguity of direction at 
the pole is removed. The direction of any heavenly body in de- 
grees Greenwich is numerically equal to its G.H.A. True direc- 
tion can be calculated from Greenwich direction by a simple 
formula. 

Maps and Aerial Navigation. Anthony M. Robinson. Aero- 
nautics, Vol. 18, No. 1, December, 1947, pp. 40, 41, diagrs. 

Selection Tests for AAF Navigators. Julien M. Christensen. 
Navigation, Vol. 1, Nos. 7-8, September-December, 1947, pp. 
illus. Sreferences. 

H.0. 249. Henrietta H. Swope. Navigation, Vol. 1, Nos. 7-8; 
September-December, 1947, pp. 185, 186. 

The American Nautical Almanac and Its Improvement. Paul 


Navigation, 
157-164, 


E. Wylie. Navigation, Vol. 1, Nos. 7-8, September-December, 
147, pp. 174-177. 3references. 

Operations 
COMMERCIAL 


Problems Facing Civil Air Operations. N. E. Rowe. The 
Aeroplane, Vol. 72, No. 1905, December 12, 1947, pp. 764-767, 
ngs. 

Reliability and punctuality, economical safety, and economical 
operation are the three principal problems. Reliability and punc- 
luality of schedule flights can best be improved by scheduling the 
movements at airports for instrument flying conditions and by 
designing aircraft for good stability and control characteristics at 
low approach speeds. Maximum utilization of airport and air- 
plane and the best economic balance between weight, complexity, 
and cost of the equipment to be employed in the aircraft and on 
the ground will give the highest standard of safety at the lowest 
(st. The most economical operation can be obtained only when 
maintenance time is at a minimum since this reduces the cost of 
of the work and frees the craft for revenue producing operation. 
In the design of future aircraft the most economical design will 
reduce the all-up weight of aircraft per passenger. 

Civil Air Operations. N. E. Rowe. Flight, Vol. 52, No. 2033, 
December 11, 1947, pp. 649, 650, figs. (Extended abstract of a 
Paper: ‘Problems Facing Civil Air Operations.’’) 

Economic Planning and Control in Air Transportation. Hal E. 
Nourse. Journal of Air Law Commerce, Vol. 14, No. 4, Autumn, 
1947, pp. 436-444. 
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An outline of the top management policy and control organiza- 
tion adopted by United Air Lines to integrate its activities. Units 
are set up to deal with economic planning, line organization, 
training, job planning, work analysis and the planning for facili- 
ties, schedules, and regulations. 

Kosten des Luftvehrkehrs (Air Transport Costs). I, II. 
Giuseppe Simone. (Rivista Aeronautica, Vol. 22, No. 10, Octo- 
ber, 1946.) Flugwehr und -Technik, Vol. 9, Nos. 10, 11, October, 
November, 1947, pp. 260-262; 282, 283. 

Getting a Share of Transocean Traffic. Henri Lesieur. Air 
Transport, Vol. 5, No. 12, December, 1947, p. 40. 

That 3,000 Hours per Annum; The Danger of Very Intensive 
Aircraft Utilization. E. T. House. Flight, Vol. 52, No. 2030, 
November 20, 1947, pp. 571, 576. 

The National Transportation Picture. John H. Frederick. 
Distribution Age, Vol. 47, No. 1, January, 1948, pp. 27, 76, 84, 86, 
88. 

Standardization and Simplification for the Air Transport In- 
dustry. William Littlewood. Preprint, S.A.E. National Air 
Transport Engineering Meeting, Kansas City, December 1-3, 
1947. 7pp. 

Douglas Presents the Airline Outlook. Western Flying, Vol. 
28, No. 1, January, 1948, p. 11. 

An analysis of the present airplane market and its prospects 
which estimates the total air-line airplane and seat-miles to be 
flown between 1947 and 1950. 

Cargo Carrier Troubles. John H. Frederick. Distribution 
Age, Vol. 46, No. 12, December, 1947, pp. 36, 46, 47, 118, illus. 

Who is the Typical Air Shipper? John H. Frederick. Distribu- 
tion Age, Vol. 47, No. 1, January, 1948, pp. 40, 50, 71, 77, illus. 

Airline Market Substantial for Expendable and Wear-Outable 
Items. George Herrick. Air Transport, Vol. 5, No. 12, Decem- 
ber, 1947, pp. 51, 52, fig. 

Basic Doctrine for Aircraft Service Operators.. Airports, Vol. 
12, No. 6, December, 1947, pp. 20-22, 24, 25, illus. 

The Problems of Air Transport with Particular Reference to 
New England. James M. Landis. U.S., Civil Aeronautics 
Board, December 10, 1947. 11 pp. (An address.) 

Western Australian Inland Service. Stanley Brogden. (Know 
Your Airlines. 8.) Aircraft (Melbourne), Vol. 26, No. 3, Decem- 
ber, 1947, pp. 19-23, 46-48, illus. 

Brazil and Air Transport. Ralph N. DuBois. 
S.A.E. Annual Meeting, Detroit, January 12-16, 1948. 
illus. 

Icelandic Skyways (Loftleider H/F). Esso Air World, Vol. 1, 
No. 1, November, 1947, pp. 14, 15, illus. 

Internal Airlines System (B.E.A. Channel Islands Area). 
Flight, Vol. 52, No. 2030, November 20, 1947, pp. 577-581, illus. 

Our National Nerve Centres. Aeronautics, Vol. 18, No. 1, 
December, 1947, pp. 38, 39. 

British Civil Aviation Hampered. Airports & Air Transporta- 
tion, Vol. 2 (New Series), No. 54, November, 1947, p. 177. 

Air France Operates World’s Second Largest Route System. 
Keith Saunders. American Aviation, Vol. 11, No. 15, January 1, 
1948, pp. 18, 19. 

Chosen Instrument Makes Good—In Canada. James Mon- 
tagnes. Air Transport, Vol. 5, No. 12, December, 1947, pp. 36- 
39, 66, illus. 


Italian Air Transport; Co-ordination of Operations. Modern 
Transport, Vol. 58, No. 1496, November 29, 1947, p. 7, illus. 


MILITARY 


High Sub-Sonic Speeds for Air Warfare. Bruce K. Holloway. 
Air University Quarterly Review, Vol. 1, No. 2, Fall, pp. 42-52. 

Air Officer’s Education. Robert O’Brien. Air University 
Quarterly Review, Vol. 1, No. 2, Fall, pp. 9-24. 

Die Flugzeugfiihrer-Grundausbildung in Deutschland vor und 
zu Beginn des Zweiten Weltkrieges (The Basic Training of 
Pilots in Germany Before and at the Beginning of the Second 
World War). I, Il. W. Stoll. Flugwehr und -Techntk, Vol. 9, 
Nos. 11, 12, November, December, 1947, pp. 274-278; 298-300, 
chart. Outline of pilot selection standards and syllabus of the 
German air force training courses. 

Aufbau und Durchfiihrung Fester Angriffsformen fiir den 
Einsatz in den Erdkampf (The Construction and Execution of 
Planned Attack Formations to be Employed Against Ground 
Targets.) Flugwehr und - Technik, Vol. 9, No. 8, August, 1947 
pp. 204-207, diagrs. 


Preprint, 
11 pp., 
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Douglas DC-3 . Convair 240 . Lockheed Constellation . Boeing Strato-Cruiser 
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Angriff im Tief- oder Sturzflug (Attack in Low-Level or Diving 
plight). Flugwehr und - Technik, Vol. 9, No. 10, October, 1947, p 


“Der Kombinierte Tiefenstoss mit Panzer und Fliegern (Com- 
bined Deep Penetration With Armed Forces and Aviation). 
Plugwehr und - 1 ec hnik, Vol. 9, No, 11, November, 1947, pp. 273, 
One-Way Combat. Dale O. Smith. Air University Quarterly 
Review, Vol 1, No, 2, Fall, 1947, pp. 3-8 

Air Force Insignia of the World. Jhe Aeroplane Spotter, Vol. &, 
No, 201, November 29, 1947, pp. 270, 271, illus. 

RAAF Antarctic Flight. (Here Is Your Air Force, No. 4) 
Aircraft (Melbourne), Vol. 26, No. 3, December, 1947, pp. 26, 27, 


4, illu 


Ordnance & Armament 


The Rocket as a Weapon of War in the British Forces. I, II. 
Gir Alwyn D. Crow. The Engineer, Vol. 184, Nos. 4792, 4793, 
November 28, December 5, 1947, pp. 510-512; 532, 533, illus. 

The Manufacture of Cast-Steel Bomb-Bodies. Percy H. Wil 
son. Engineering, Vol. 164, No. 4271, December 5, 1947, pp 
550-552, illus. 

Zehlenméssige Untersuchung des Einflusses der Ziindungsart 
af die Treffwahrscheinlichkeit, im Hinblick auf Eine Méglich- 
keit zur Verbesserung der Wirkung Unserer Fliegerabwehr (A 
Mathematical Investigation of the Influence of the Method of 
Fusing on the Probability of Obtaining Hits, in Reference to a 
Possibility of Improving the Operation of Our Antiaircraft). I, 
I. Johann Brandli. Flugwehr und -Technik, Vol. 9, Nos. 9, 10, 
September, October, 1947, pp. 231-233; 253-258; diagrs 


Parachutes 


Life Hangs on Many Threads. Don Glassman. Aero Digest, 
Vol. 56, No. 1, January, 1948, pp. 42, 43, 92,°94, illus. 

Asurvey of parachute developments during World War II and 
asketch of the problems presented to the parachute designer by 
iltra-high speeds and air-borne military operation. 

Airfoil Chute. Plane Facts, Vol. 4, No. 5, November, 1947, pp 
20, 21, illus 


Personal Flying 


A Research Plan for Private Flying. T. P. Wright. 
Vol. 41, No. 6, December, 1947, pp. 43, 92, illus. 


Flying, 


Transportable seaplane mooring dock, made of nylon rubber-coated pontoon floats and a plywood decking, developed by Goodyear Tire 


ind Ru 


or temporary seaplane mooring facilities. 
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A proposal that research and development to improve the 
safety, utility, and cost of operation of the personal aircraft be 
undertaken jointly by industry, the Government, and private 
individual agencies. The success of such a program would mean 
the opening of the selling market to 900,000 new prospects. 


Photography 


The Ballistic Camera and Its Application to Range Bombing. 
R.S. Zug. Photogrammetric Engineering, Vol, 13, No. 4, Decem 
ber, 1947, pp. 653-663, illus. 

Symposium of Information Relative to Uses of Aerial Photo- 
graphs by Geologists. Compiled by H. T. U. Smith. Photogram- 
metric Engineering, Vol. 13, No. 4, December, 1947, pp. 531-628, 
illus. 27 references 

Cartographic Aspects of the Airborne Magnetometer. Joseph 
E. Burch, Jr. Photogrammetric Engineering, Vol. 13, No. 4, De- 
cember, 1947, pp. 633-639, illus. 

The Future Use of the Airborne Magnetometer in General 
Magnetic Mapping. Elliot B. Roberts. Photogrammetric En- 
gineering, Vol. 18, No. 4, December, 1947, pp. 641-643. 

Field Operations and Compilation Procedure Incidental to the 
Preparation of Isomagnetic Maps. F. Keller, Jr., J. R. Bakley, 
Jr., and W. J. Dempsey. Photogrammetric Engineering, Vol. 13, 
No. 4, December, 1947, pp. 644-647, diagrs. 

Extremely Wide Angle Lenses for Aerial Mapping. U.S, 
National Bureau of Standards, Technical Report No. 1171, 
December, 1946. 6 pp. 2 references. 

Test of Silicone Lubrication for Cameras. Wailace E. Howell. 
Mount Washington Observatory, Monthly Research Bulletin, Vol. 2, 
No. 12, December, 1946. 3 pp. 

Commercial Photogrammetry in Italy. Harry Tubis. Photo- 
grammetric Engineering, Vol. 13, No. 4, December, 1947, pp. 
665-679, illus. 2 references. 


Power Plants 


The Determination of the Optimum Airplane-Power Plant 
Combination. J. H. Brewster, III. Preprint, S.A.E. National 
Air Transport Engineering Meeting, Kansas City, December 1-3, 
1947, 49 pp., figs. 

The choice of a particular type of aircraft engine cannot be 
based on engine characteristics alone. The air frame in which it is 
to be installed and the conditions under which it is to operate are 
primary factors that govern the choice. The thrust required for 
any aircraft is expressed in terms of the air-frame characteristics, 
and an expression is obtained for the ratio of the pay load and 


ber Company for the U.S. Navy. Components for the floating dock may be disassembled and flown to advance bases of operation 
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SENSITIVE 


George Searbird 


No. 417 


Controlled by pressures 
on both sides of diaphragm 


* SENSITIVE DIFFERENTIALS—3” or more, of water 
*% PROOF PRESSURES TO 150 PSI 
*% OPERATING PRESSURES TO 100 PSI 


* AMBIENT TEMPERATURE OPERATION 
From —65° F. to 170° F. 


* EXPLOSION RESISTANT 

* LIGHT WEIGHT—Less than 11 oz. 
® RESET FEATURE AVAILABLE 

% FOUR CIRCUITS AVAILABLE 


This accurate switch is designed for numerous low 
pressure or vacuum applications within the Aircraft 
Industry. When required, pressure can be applied to 
each side of the diaphragm. 


Although fully dustproof and protected against at- 
mospheric corrosicn, this George A. Starbird Switch 
may be conveniently adjusted without removing the 
cover. Model 417 has Yellow Dot Approval. 


Our competent engineering staff is available to work 


with you on your application problems. Plan ahead 
... write today! 


MELETARON LORPORATION 


MANUFACTURERS OF George Siarbrd EQUIPMENT 


Dept. B-2, 950 North Highland Avenue, Los Angeles 38, Calif. 


1948 


minimum essential aircraft weight to the total take-off Weight 
Since any power plant can be used which provides the require 
thrust, curves are plotted for the fuel consumption and thrust ani 
for the power-plant weight and the take-off weight for the Varloy 
types of engines under consideration, When the cruising speed 
range, and altitude have been selected arbitrarily, these tury 
will show approximately the engine size, the airplane size, and the 
gross weight, as well as the optimum airplane-engine Combing. 
tion 

Power Comparisons. Shell Aviation News (London), No, }\j 
November, 1947, pp. 12, 13, diagrs 

A tabular comparison showing the mass of air handled, thrus, 
efliciency, relative drag, weight of fuel, and probable maximyy 
speeds of the rocket, athodyd, pulse-jet, gas-turbine, turboprop 
with exhaust jet, and supercharged reciprocating engine with pro 
peller and exhaust jet. 
Automotive Research at the National Bureau of Standard, 
U.S., National Bureau of Standards, Technical Report No, 111} 
January, 1948. 12 pp. 
\ summary of the principal projects from 1921 to date,  Presen, 
plans include the study of jet fuel components, improvement of 
present methods, and the development of better methods for de 
termining the combustion characteristics of fuels and rapid pre 
cision methods of measuring the wear on engine parts, 


Aircraft Power Plant Engineering; Development of British 
Companies. I. Frank Nixon. Modern Transport, Vol, 58, No, 


1499, December 20, 1947, p. 7, illus. (Extended abstract of a 
piper 


JET & TURBINE 


The “T-Scheme”; A Low Pressure-Loss Combustion Chamber 
for Gas Turbine Engines. P. F. Ashwood. Flight, Vol, 52, No 
2032, December 4, 1947, pp. 630, 631, illus. 

uel was injected upstream against a cone-shaped baffle in such 
a way that the gases intrained by the fuel spray recirculated some 
of the flame to the unburnt fuel-air mixture.” In this way the 
flame was made selfpiloting. A pressure loss of factor of 8 was 
obtained without undue sacrifice of combustion efficiency or 
range of stable burning. 

Fuel Systems for the Aero-Gas Turbine. KE. A. Watson, Th 
Engineer, Vol. 184, No. 4794, December 12, 1947, pp. 561-563, 
Discussion, pp. 556-557, diagrs. (Extended abstract of a paper, 
An analysis of the variation in fuel requirements with engine 
speed under differing operating conditions, and a description oi 
current direct-control fuel feed systems for aircraft gas-turbine en 
gines. Both the pressure control and the flow-control systems 
define the flow of fuel to the engine in terms of altitude and the 
pilot's control position. Both, however, are insensitive to the 
combustion chamber temperature and the speed of the aircraft 
The descriptions of the systems include details of the operation 
of the barostat, the barometric pressure control, the metering 
orifice (both the type sensitive to the pressure drop at the orifice 
and the type sensitive to the pressure drop and the pilot’s con 
trol), and methods of overspeed and temperature control, The 
discussion contains a comparison of the fuel systems of the Dies¢! 
engine and the gas turbine. 

Prescribed-Centrifugal-Stress Design of Rotating Discs. 
C. M. McDowell. Preprint, S.A.E. Annual Meeting, Detroit, 
January 12-16, 1948. 9 pp., figs. 

From Timoshenko’s equation for the equilibrium of a particle 
of the disc and from Stodola’s equation of compatibility for the 
centrifugal stresses, equations are developed from which the out 
line of the wheel can be computed when the rim and bore di 
ameter, the rim thickness, the material, and the speed of the 
wheel are known. 

Aircraft Turbojet and Gas-Turbine Starter Systems. A. 6. 
Boardwell, Jr. Comment by D. E. Carr and A. K. Forney 
Mechanical Engineering, Vol. 69, No. 12, December, 1947, P 
1055. (Cf. AER 10/47:38.) 

Jet Training School (General Electric Company). Richard C 


Robin. Aero Digest, Vol. 56, No. 1, January, 1948, pp. 34, 35, 
101, illus 


RECIPROCATING 


Analysis, Verification, and Application of Equations and Pro 
cedures for Design of Exhaust-Pipe Shrouds. Herman H. Ellet- 
brock, Jr., Chester R. Wcislo, and Howard E. Dexter. U.5. 
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‘anew partner in creating 


REVIEW 


You Get Finest Prints From Your Dry Diazo | 
Equipment With Helios Papers, Cloths, Film 


APRIL, 1948 63 


Drafting, Reproduction, 
Surveying Equipment 
and Materials. 

Blide Rules, 

Measuring Tapes. 


Users ot dry positive reproduction’ frequen moke drawing changes 
invermedior® originals rather on origine! drawings: such 
change® are easier and quicker on Heliost pranspore™ prints, made on either 
ot the amazing new K&E Tracing Cloth of Helios albanized” 
paper _becavse you con acwwolly erase image \ines from them with an ordinary 
soft ink oF rypewriter erase: No gine eradicating Auids 
ore needed: 
You con make positive \ine prints on Helios 
papers or oth from original drawing’ \ayouts, letters, documents 
forms. OF else YO" can save your originals and reproduce your positive \ine 
working prints directly from positive \ine intermedior® originals, made on Helios 
pape’® cloth of films. These Helios mareriols ore gvailable in rolls 
or cut sheets and they can be printed and develope? in the Sry diazo process 
machine you are now using: 
pore thon any other reproduction process for dratting room vse, the mane 
facture of proces? mareriols demands from start 10 Anish, ytmost 
chemical and skill. For this reason, o new plant wos esroblisned 
10 manvracture all the components essenticl to Helios products: 
Helios Positive Printing: Dry Developing reproduction materials are oftered 10 
you with the assurance shat they conform in every way te K&E stondords- 
write to Keuftel g Esser Co. Hoboke™ for samples ro on your own 
equipments" ask your nearest K&E Dealer oF K&E Branch foro demonstration” F 
Once you've tried Helios, YO" will agree that it poY® to be positive with Helios! Bhs 
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in our entire world flisht’ 


In their 25,000 mile flight around the world, George Truman and 
Clifford Evans relied exclusively on B@ spark plugs. As a result, they did 
not make a single plug change on this historic flight. 
| Air lines and individual plane owners, alike, 
find in BY ceramic insulated plugs un- 
surpassed efficiency, long service life, and 
all around, Superior performance. 
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VACA» Technical Note No. 1495, December, 1947, 123 pp., 
‘snore, 17 references. 

Methods for designing exhaust-pipe shrouds that will provide a 
iesired or the maximum cooling effect. The design procedures are 
iysed on equations that have been verified experimentally for a 
sarallel-flow system. An example illustrates the use of the 
method. The technique should be applicable to the design of 
shrouds for the tail pipes of jet engines provided the luminosity of 
the gases is negligible. Charts and tables for the necessary ther- 
nodynamic data are included. 

Investigation of Methods of Reducing the Temperature Varia- 
sion Among Cylinders on Air-Cooled Aircraft Engines. George F. 
Kinghorn and William A. Mueller. U.S., N.A.C.A., Memoran- 
jum Report (Wartime Report No. L-640), July, 1943. 46 pp., 
illus, 1 reference. 

der-Temperature and Cooling-Air-Pressure Instrumenta- 
on for Air-Cooled-Engine Cooling Investigations. Michael F. 
Vglerino and Samuel J. Kaufman, U.S., N.A.C.A., Technical 
Noe No. 1509, January, 1948. 47 pp., illus. 6 references. 
-Altitude Cooling. IlI-——Radiators. Jack N. Nielsen. 
U8, N.A.C.A., Advance Restricted Report No. L4111B (War- 
time Report No. L-773), September, 1944. 38 pp., figs. 5 
relerences. 

The Effect of Two Inlet-Duct Designs on Turbine Efficiency. 
Bimer E. Trautwein and David S. Gabriel. U.S., N.A.C.A., 
Confidential Bulletin E5 K21 (Wartime Report No, E-209), De- 
ember, 1945. 12 pp.,diagrs. 3references. 

Water-Alcohol Injection; Description, Operation, and Trouble 
Shooting of System (DC-6). Douglas Service, Vol. 6, No. 1, 
january, 1948, pp. 14-17, diagrs. 

Die Saurer-Flugmotoren mit Einspritzung (The Saurer Injec- 
ton-Type Aircraft Engine) (YS3). Flugwehr und -Technik, Vol. 
§, No. 11, November, 1947, pp. 285, 286, illus. 

Description of the problems that had to be overcome by the 
firma Saurer, Arbon, in the development of the YS-2 1,500-hp. 
injection-type aircraft engine from the basic Hispano carburetor- 
typeengine, the Ye. Characteristic engine data are given for the 
three models developed in this program, 

Under-Wing Fueling; A Review of the Problems Presented to 
Industry. H.O. Olson. Esso Air World, Vol. 1, No. 1, Novem- 
yer, 1947, pp. 8-11, illus. 

Report on Aircraft Spark Plug Maintenance and Engineering 
Conference, Toledo, Ohio, September 2-4, 1947. Champion 
Spark Plug Company, December 11, 1947. 7 pp. 


ROCKET 


The Reaction Motors Model 6000C4 Rocket Engine. British 
Inerplanetary Society, Journal, Vol. 6, No. 7, December, 1947, 
pp. 197-199, diagrs. 

Technical Notes on German Rocket Development. III. Eric 
Wurgess. British Interplanetary Society, Journal, Vol. 6, No. 7, 
December, 1947, pp. 192-194, illus. 

Description of principal assisted take-off methods. Fuel 
ecifications, thrust, duration, specific impulse, and dimensions 
ten diglycol and liquid fuel units are tabulated. 

Rocket Propulsion. XXXVIII—First Steps Into Space. K. W. 
Gatland. Newnes Practical Mechanics, Vol. 15, No. 169, Novem- 
ver, 1947, pp. 54-56, illus, 

General Motion of a Rocket in a Gravitational Field. Derek F. 
lawden, British Interplanetary Society, Journal, Vol. 6, No. 7, 
December, 1947, pp. 187-191, figs. 

inorder to obtain general equations for rocket motion, the con- 
ditions of vertical ascent and zero initial velocity are relaxed. 
The motion is not assumed to be rectilinear but to follow some 
Wwisted trajectory in space. Trajectories of arrival and departure 
tay be plotted by the method outlined when the direction and 
tagnitude of the velocity of a space ship outside a gravitational 
ied are known. 

The Interplanetary Project. A. V. Cleaver. British Inter- 
flanetary Society, Journal, Vol. 7, No. 1, January, 1948, pp. 21- 
%, Discussion, pp. 29-39. 


Production 


Flexible Pipes, Flexible Fue] Tanks and Self-Sealing Fuel Tank 
Coverings for Aircraft. A. C. Giineberg, B. G. Voisey, and others. 
Gt. Brit., British Intelligence Objectives Sub-Committee, Final 
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Report No. 310, Items Nos, 21, 22, 25, July 14, 1947, 40 pp., 
illus. British Information Services, New York. $1.60. 

Heliarc Welding for the Difficult-to-Weld Metals and Alloys. 
H. T. Herbst and F, J. Pilia. Product Engineering, Vol. 19, No. 
1, January, 1948, pp. 127-131, illus. 

Rapid Method of Producing Powdered-Metal Aircraft Parts. 
Machinery, Vol. 54, No. 4, December, 1947, p. 146, illus. 

Fitting Magnesium-Alloy Doors; Use of Special Fixtures in 
Drilling the Cast Doors and Frames of the Avro Tudor. Aircraft 
Production, Vol. 10, No. 111, January, 1948, pp. 17-18, illus. 

Latest Methods for Cleaning Aluminum Prior to Painting. 
S. H. Phillips. Automotive Industries, Vol. 98, No. 2, January 15, 
1947, pp. 42, 43, 45, 54, illus. 

X-Ray Inspection of Aluminum Jet Engine Castings. W. A 
Mader. Iron Age, Vol. 160, No. 24, December 11, 1947, pp. 90- 
93, illus. 

Drop Forgings of Turbine Blades Eliminate Machininz 
Operation. Carl I. Schweizer. Aviation Week, Vol. 47, No. 23, 
December 8, 1947, pp. 37, 38. 

Applications of Precision Castings. R.H. Osbrink. Automo 
tive Industries, Vol. 97, No. 12, pp. 38-40, 62, 64, illus. 

A comparison of the dimensional accuracy, physical character - 
istics, production problems, and reproducibility of castings made 
by the Osbrink, the Antioch, and the lost wax process using a 
rubber or a low-temperature alloy mold; castings made from 
synthetic bonded baked precision molds and permanent molds; 
and die castings, centrifugal castings and vacuum-poured cast 
ings. 

The Economics of Broaching; Some Practical Considerations in 
the Use of Surface and Internal Broaching as a Production Proc- 
ess. W. A. Carter. Aircraft Production, Vol. 10, No. 111, 
January, 1948, pp. 19-23, diagrs. 

Gas-Turbine Blading; Current American Practice Reviewed: 
Castings, Maching and Fastening Methods. A. T. Colwell and 
R.E. Cummings. Aircraft Production, Vol. 10, No. 111, January, 
1948, pp. 24-28, illus. 

Interrogration of Dr. (Eng.) Oestrich (Aero Engine Inspection). 
Hedgecock and Taylor, Gt. Brit., British Intelligence Objectives 
Sub-Committee, B.I.O.S. Evaluation Report No. 12, September 20, 
1945. 3 pp. British Information Services, New York, 1946. 
$0.10. 

Broaching Jet-Propulsion Engine Parts. \/achinery, Vol. 54, 
No. 4, December, 1947, pp. 169, 170 illus. 

Pneumatic Forming of Acrylic Cabin Enclosures (for Be!l 
Helicopters). Materials & Methods, Vol. 26, No. 6, December, 
1947, pp. 76-78, illus. 

Blowing Bubbles for Helicopters. Kenneth Rose. Automotive 
Industries, Vol. 98, No. 2, January 15, 1947, pp. 40, 41, illus. 

Operations in the Production of Helicopters at the Bell Air- 
craft Plant. Edward L. Kramer. Machinery, Vol. 54, No. 4, 
December, 1947, p. 164-168, illus. 

De Havilland Dove; An Attractive Feeder-Line Aircraft of All- 
Metal Construction. I-—Development and Design: Fuselag > 
Structure: Fuselage Unit Assembly. Aircraft Production, Vol. 
10, No. 111, January, 1948, pp. 9-14, illus. 

The Brabazon I and Its Hangar. II—Unique Construction of 
the Vast Assembly Hall. Airports & Air Transportation, Vol. 2 
(New Series), No. 54, November, 1947, pp. 169-171, diagrs. 

Die Serienfabrikation im Deutschen Flugzeugbau (The Mas; 
Production of German Aircraft). I, II, III, IV. E. Schmidt. 

Flugwehr und -Technik, Vol. 9, Nos. 9, 10, 11, 12, September, 
October, November, December, 1947, pp. 237-240; 264, 265; 
286-290; 310,311; diagrs. 

I. The reorganization and overall program of the German air- 
craft industry which was imposed by the government to increase 
war production. A specific program for 500 Me-262 jet fighters 
is taken as a typical case to show the steps in writing up the pro- 
duction program, the relations that existed between the parent 
companies and subcontractors, and the production problems oc- 
casioned by shortages of machine tools, floor space, and aircraft 
materials. 

II. The subletting to competitors of licenses for the 
production of aircraft brought about a standardization of aircraft 
tools and materials throughout the industry. Although modifica- 
tions, substitute materials, and repair work seriously hampered 
the rate of production, the greatest obstacles to be overcome were 
red tape and the detailed regulations that the program embodied. 

III. Comparison of the organization of an airplane factory in 
1940 and its organization in 1944 after the establishment of de- 
centralized work locations. Organization charts and detailed 
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descriptions show the functions of the individual departments. 
The production control planning required before the production 
of a new model is outlined to show the coordination of the elements 
of the organization. 

IV. A survey of some of the production methods and tech- 
niques used in the shaping of metals, strength testing, riveting, 
welding, and aircraft assembly. 

Complex Problems Solved in Dart Kit; Production Aircraft 
Broken Down Into 22 Items Designed for Ease of Packaging, 
Shipping and Amateur Assembly. Aviation Week, Vol. 48, No. 1, 
January 5, 1948, pp. 21, 22, illus. 


Propellers 


Uber die Bestimmung des Blattwinkels beim Verstellpropeller 
(The Determination of the Blade Angle of a Variable Pitch Pro- 
peller). Léon Schames. Flugwehr und -Technik, Vol. 9, No. 10, 
October, 1947, p. 263, fig. 3 references. 

A method of calculating the effective propeller-blade rake. 
The blade angle is measured not from the horizontal but from the 
blade setting at zerothrust. The deviation between experimental 
and computed efficiency values of propellers was between +1 and 

Static Characteristics of Hamilton Standard Propellers Having 
Clark Y and NACA 16-Series Blade Sections. Blake W. Corson, 
Jr., and Nicholas Mastrocola. U.S., N.A.C.A., Memorandum 
Report (Wartime Report No. L-529), August, 1941. 27 pp., illus. 
5 references. 

Wind-Tunnel Tests and Analysis of Three 10-Foot-Diameter 
Three-Blade Tractor Propellers Differing in Pitch Distribution. 
Jean Gilman, Jr. U.S., N.A.C.A., Advance Restricted Report 
No. L6E22 (Wartime Report No. L-712), August, 1946. 113 pp., 
illus. 8references. 

Reverse Pitch Props Offer Safety. Albert E. Smyser, Jr. 
Aviation Week, Vol. 47, No. 24, December 15, 1947, pp. 33, 37, 
figs. 

Piston Sleeve Wear in Hamilton Standard Reversing Propel- 
lers. Plane Facts, Vol. 4, No. 5, December, 1947, pp. 27, 28, 
diagrs. 
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Rotating Wing Aircraft 


The Disturbed Flapping Motion of Helicopter Rotor Blades, 
Henry Parkus. Journal of the Aeronautical Sciences, Vol, 15 No 
t, February, 1948, pp. 103-106, figs. 6 references. pg 

rhe flapping motion of a helicopter blade when disturbed 
external forces (gust, variation in cyclic pitch). The investigatio, 
is based on a rectangular and untwisted blade with the flapping 
hinge on the rotor axis. The disturbance gives rise to nonperiodic 
oscillations, which are described by a linear differential equation 
with periodic coefficients. In solving this equation, a Criterion js 
obtained which permits rapid determination of the Conditions of 
stability. Numerical evaluation shows that the disturbed Motion 
is stable, though at certain critical advance ratios partial de. 
stabilization sets in which increases with increasing flying speed, 
The influence of coupling between flapping angle and blade Pitch 
is also considered, Practically, the disturbed motion is finished 
after one revolution of the rotor. 

Bristol Helicopter (171) Aims at New Performance Goals, 
Irving Stone. Aviation Week, Vol. 47, No. 26, December 29 
1947, pp. 22-24, 27, illus. 

Leading-Edge Jet Indicates Added Lift (Carlat Development 
Corp.) Irving Stone. Aviation Week, Vol. 47, No. 24, December 
15, 1947, pp. 38, 41, 42, illus. 

Two New Helicopters (Cierva W.11 Air Horse and W.12) 
The Aeroplane, Vol. 73, No. 1904, December 5, 1947, p, 7%, 
illus. 

Doman-Frasier’s Packaged Rotor. Giles N. Montgomery. 
American Helicopter, Vol. 9, No. 1, December, 1947, pp. 7, 8, 2%, 
illus 

Hiller ’Copter Has Built-in Stability. Scholer Bangs. Apio- 
tion Week, Vol. 47, No. 24, December 15, 1947, pp. 25, 26, 28, 
illus. 


“Little Henry,” the (McDonnell) Ram-Jet Helicopter. M. 


Berry. American Helicopter, Vol. 9, No. 1, December, 1947, pp. 


10, 11, illus. 
And Now—the Ram-Jet Helicopter. 
Aero Digest, Vol. 56, No. 1, January, 1948, pp. 45, 66, illus. 


THERMOCOUPLES 


for Turbo-Engines 


To measure Exhaust Gas Temperatures. A specially 
developed assembly of Chromel Alumel Tail-Pipe 
Thermocouples, Harness and Terminal Blocks. 
Thermocouples are made in types and sizes to 
meet various Turbo-Engine designs. 


for Reciprocating Engines 


To measure temperature of Cylinder Heads . . 
Cylinder Bases . . Bearings . . Oils and Coolants . . 
Air and Mixture . . Exhaust Gases. 


Thermocouples available in many different types . . 
Gasket . . Bayonet Immersion . . Blind Rivet . . 
Protected . . Exposed Loop . . Single and Multiple 
Shielded. Made in lron Constantan, Chromel 
Alumel or Copper Constantan. 


Thermocouples, Quick Coupling Connectors, Extension Lead 
ires made for all standard calibrations. Shrouded Total 
ead Tubes for pressure measurement. 


Discuss your thermocouple problems with us or 
write for your copy of our 28-page catalog. 


ermo ELECTRIC CO. 


FAIR LAWN,N.J. 


Alexander Klemin, 


FOR AIRCRAFT HYDRAULIC SYSTEMS 


For smooth, Uniform Flow 
Rates Regardless of Varia- 
tions in Pressure or Work 


For Protection of Fluid Supply 
in the event of ruptured Lines 
or Components 


USE THE... USE THE... 
Waterman Lo Flo 
Constant Quantity 
Flow Measuring 
Regulator Fuse 


AVAILABLE IN ALL TUBING SIZES 
WRITE FOR DETAILS 
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North American Aviation's XB-45 four-jet-engined bomber sweeps the deck in a speed calibration run of better than 480 m.p.h. at U.S. Air 
orce Muroc Test Base. 


Brief description of the design and performance of the ram-jet 
helicopter flown by McDonnel Aircraft Corporation. The pay 
load, fuel consumption, and fuel cost characteristics of the con 
ventional helicopter are compared with the projected per- 
formance of a ram-jet helicopter. 

Simplifying the Helicopter (Seibel Helicopter With Movable 
Fuselage). The Aeroplane, Vol. 73, No. 1905, December 12, 
1947, p. 752, illus. (Cf. AER 2/47:63.) 

The Seibel Control System. Charles M. Seibel. American 
Helicopter, Vol. 9, No. 1, December, 1947, pp. 12, 13, 27, 28, illus. 

Rotary Wing Pictorial Review for 1947. American Helicopter, 
Vol. 9, No. 1, December, 1947, pp. 18-25, illus. Brief description 


of 30 helicopters 


Safety & Rescue 


How to Save Lives in Crash Fires. Blaine Stubblefield. Air 
Transport, Vol. 5, No. 12, December, 1947, pp. 30-82, illus. 

Aircraft Accident Prevention. G. W.L. Day. The Aeroplane, 
Vol. 73, No. 1902, November 21, 1947, pp. 665, 666. 

Betrachtungen iiber die Flugunfiille der Jahre 1945 and 1946 
Considerations on Flight Accidents in 1945 and 1946). Schweizer 
Aero- Revue, Vol. 22, Nos. 8, 11, August, November, 1947, pp. 
$13; 468-471, illus. 

The increased use of airplanes in Switzerland from 1945 to 
146 brought about a reduction in the number of gliders in use 
Consequently the number of glider accidents was reduced to a few 
isolated cases. A number of these are recounted in detail. The 
most serious source of accidents is attributed to lack of preflight 
preparation, overconfidence, unnecessary dangerous maneuvers, 
and a lack of respect on the part of pilots for the potential dangers 
flying. Accidents in Switzerland which occurred from Septem- 
ber, 1945, to December, 1946, with both airplanes and gliders, are 
tabulated by the cause of the accident. The numbers of dead and 
injured are given. 

Militérflugunfalle—Statistisch Gesehen (Military Aircraft 
Accidents—Viewed Statistically). Flugwehr und -Technik, Vol. 
4, No. 8, August, 1947, pp. 201-203, figs. 

The ratio of the number of flight hours to the number of flights 
las remained practically constant from 1920 to 1945. The high 
speed and high power of modern aircraft cannot be a basic source 
of accidents, because from 1938 to 1945 the number of crash 
landings per flight hour has decreased rather than increased. 
Tables giving data on both Swedish and Swiss military aircraft 
accidents show that in both countries the origin of the accident is 
most frequently in the pilot. 


Hangar Fire Losses Can be Reduced. FE. B. Rumble. Aero 


Digest, Vol. 56, No. 1, January, 1948, pp. 52, 53, 90, illus. 


Sciences, General 
ACOUSTICS 


A Method for a Precise Measurement of the Velocity of Sound. 
F. V. Hunt and A. E. Benfield. American Journal of Physics, 
Vol. 15, No. 6, November-December, 1947, pp. 465-467, diagrs. 
6 references. 

The howling effects observed with telephones are used to 
measure the velocity of sound in gases. An acoustical path or 
“howling chamber” of variable length is included in the feed-back 
loop of a positive feed-back oscillator. One end of the chamber is 
a telephone receiver that acts as an acoustic source. The other 
end is a movable piston. The acoustic energy in the chamber is 
picked up by a microphone and fed into an amplifier with auto 
matic volume control. The output of the amplifier is fed back to 
the receiver and into a frequency comparator. Since the acoustic 
impedance of the howling chamber is a periodic function of the 
distance in half wave lengths to the closed end, the velocity of 
sound can be measured by finding successive positions of the pis- 
ton for which the acoustic impedance returns to substantially the 
same value, and thus produces the same howling frequency. 


MATHEMATICS 


Numerical Solution of Axisymmetrical Problems, With Applica- 
tions to Electrostatics and Torsion. George H. Shortley, Royal 
Weller, Paul Darby, and Edward H. Gamble. Ohio University, 
Engineering Experiment Station, Bulletin No. 128, July, 1947. 21 
pp., diagrs. 4references. 

Method of Mechanical Impedance and the Electrical Analogy. 
R. T. McGoldrick. U.S., Navy Dept., David Taylor Model 
Basin, Report No. R-226, September, 1947. 21 pp., diagrs. 


MECHANICS 


Calculation of Flexural Critical Frequencies of Ship Hulls by 
Prohl’s Method. E. J. Adams and A. R. Welch. U.S., Navy 
Dept., David Taylor Model Basin, Report No. 582, July, 1947. 9 
pp., figs. 3 references. 


Seaplanes & Flying Boats 


The Resistance of Three Series of Flying-Boat Hulls as Af- 
fected by Length-Beam Ratio. Norman S. Land, Jerold M. Bid- 
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Professional 


Calling Cards 


Luttrell & Senior, Inc. 
Air Transportation Management 
Engineering as Consultants 
New York Washington 


Engineering Consulting Group 


Analysis, Design, Testing, Experimental, Construction 


Walter N. Hartung 
Academy of Aeronautics 
LaGuardia Airport 


New York, N. Y. Tel: HAvermeyer 9-6600 


In response to many requests for lists of individuals and 


organizations offering specialized professional services, 
the Institute has established this “PROFESSIONAL CALL- 
ING CARD” service. 


All space is uniform in size (344" x 138”). Copy is subject to 
approval of the Editors and is limited to three lines exclusive of name 


and address. 


SPACE RATES 

The following are the rates per card: 
12 consecutive times.........-. $15.00 per insertion 
$17.50 per insertion 


$20.00 per insertion 


For further information write to Mr. Joseph P. Ryan, 
Acting Manager, Aeronautical Engineering Review, 


2 East 64th Street, New York 21, .N. Y. 


Report 
1045, 24 pp., diagrs. 6 references. 
Preliminary Tank Tests of an Outboard Float Having the Form 
of a Streamline Body of Revolution Fitted With a Hydrofoil, 
Douglas A, King. U.S., N.A.C.A., Advance Confidential Report 
Vo. L4ADO06 (Wartime Report No, L-724), April, 1944. 22 pp 


diagt 


October, 


references 

Preliminary Tank Experiments With a Hydrofoil ona Planing. 
Tail Seaplane Hull. Kenneth L. Wadlin. U.S, N.A.C.A,, Re 
stricted Bulletin No, L4C28 (Wartime Report No. L-725), March 
,diagrs, 2references 

Characteristics of an NACA 66, S-209 Section Hydrofoil at 
Several Depths. Norman S. Land U.S., N.A.C.A,, Com, 
fidential Bulletin No, 3E17 (Wartime Report No. L 757), May 
1043. LO pp., diagrs 


opp 


2 references 

An Investigation of the Air Flow Around a Martin PBM.3 
Flying Boat by Means of Tufts. William J. Nelson and John W. 
Ebert, Js U.S., N.A.C.A., Memorandum Report (Wartime 
Report No. L-674) April, 19438. 16 pp., illus. 

Transatlantic Flying Boats; Air France Operates Latécoére 63}, 
Modern Transport, Vol. 58, No. 1493, November 8, 1947, p.7 
illus 

Short Sealand; First Prototype to be Produced in Belfast: 
Latest Twin-Engined Amphibian: Also Available as Plain Flying 
Boat. Flight, Vol. 52, No. 2032, December 4, 1947, pp. 633-638, 
illus., cutaway drawings. 

Short’s Sealand Amphibian; Two 345 H.P. Gipsy Queen 7 
Motors. he Aeroplane, Vol. 73, No. 1904, December 5, 1947, 
pp 732-734, illus 

Sealand Prototype Completed; Short’s New 5-8 Seat Amphib- 
ian Prepared for Flight Trials: Two Gipsy Queen Engines, 
Flight, Vol. 52, No, 2031, November 27, 1947, p. 611, illus, 


Stress Analysis & Structures 


Simplified All-Metal Wing Structures. David J. Peery, 
Digest, Vol. 56, No. 1, January, 1948, pp. 38—40, 104, diagrs, 

An analysis of the load distribution on a simplified airplane 
wing. The wing structure consists of two spars and a single rib 
near the wing tip. 


Aero 


The attachment to the fuselage acts as a second 
rib and forms a single torsion box. ‘The increased weight of 
spars, rib, and skin which this construction requires would 
approximately equal the saving in weight obtained by the 
elimination of ribs and stringers. The simplicity of design, how- 
ever, would greatly facilitate manufacture and assembly. 
Stresses in and General Instability of Monocoque Cylinders 
With Cutouts. V—Calculation of the Stresses in Cylinders With 
Side Cutout. N. J. Hoff and Bertram Klein. U.S., N.A.CA, 


Technical Note No, 1435, January, 1948. 33 pp., diagrs. 9 
references (Cf. AER 10/47:57.) 
Stresses were calculated by a numerical method in three rein- 


forced monocoque cylinders subjected to pure bending. The 
cylinders were of circular cross section and were reinforced with 
eight rings and either eight or 16 stringers. There was a cut- 
out on one side of each cylinder located symmetrically to the 
neutral plane and extending over 45°, 90°, or 185°. Satisfactory 
agreement was found between stresses calculated and_ those 
measured in part LV in the present series of investigations. 

Approximate Solutions for Symmetrically Loaded Thick-Walled 
Cylinders. C. W. MacGregor and L. F. Coffin, Jr. Journal of 
Applied Mechanics, Vol. 14, No. 4, December, 1947, pp. A-301- 
A-311, diagrs. Sreferences. 

An approximate method of analysis of the stresses and strains 
set up in a thick-walled cylinder subject to either internal or ex- 
ternal loading symmetrical to the axis of the cylinder. The 
principle of the bar on an elastic foundation is applied to the 
cylinder, and a solution in closed form is obtained which elim- 
inates the tediousness of a series solution or ‘‘relaxation.” The 
approximate solution for both semi-infinite pressure distribution 
and for bands of internal pressure was found to agree well with 
the exact solution for all cases of external strains. For internal 
strains, the agreement was also good except for points very near 
the discontinuity in pressure. Since it is doubtful in practice 
whether an abrupt discontinuity in loading is often realized, the 
approximate solution may be useful also near the discontinuity 
of pressure. The values of the effective stresses (based upon the 
distortion-energy theory of yielding) which govern the design of 
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The Beechcraft Bonanza is another of the 


growing numbers of modern aircraft that are 
taking advantage of the unique construction 
and accurate testing of FEATHER-WEIGHT oil 
coolers. 

Light, strong and compact because their thin, 
all-aluminum sections are brazed with alumi- 
num alloy, FEATHER-WEIGHT oil coolers 
offer maximum resistance to extremes of tem- 
perature, pressure, vibration and shear. 


... 
FEATHER-WEL 
in its 
“Cool-Tank” 


The Beechcraft Bonanza (Model 35) All-Metal 
Four-Place Monoplane, a recent creation of Beech 
Aircraft Corporation, Wichita, Kansas, has a 
FEATHER-WEIGHT All-Aluminum Oil Cooler built 
into its Beech-designed “Cool-Tank”. 


Testing in the largest, most modern wind 
tunnel laboratory in the aeronautical heat ex- 
changer industry accurately predicts FEATHER- 
WEIGHT performance under actual flying 
conditions. 

Inquiries concerning FEATHER-WEIGHT all- 
aluminum oil coolers are invited. CLIFFORD 
MANUFACTURING COMPANY, 573 E. First 
Street, Boston 27, Massachusetts. Offices in 
Chicago, Detroit, Los Angeles. 


ALL-ALUMINUM OIL COOLERS 


\ | Aircraft ( Steam Trap 
instrument - Bellows 2 Bellows 


Bellows Assembly Assembly 


“HYDROWN 


HYDRAULICALLY-FORMED BELLOWS” 


Bellows All-Aluminum Al 
Seal Cylindrical Oval Oi 
Assembly 4 Oil Cooler Cooler 


69 
DONAanZd... 
¥ 
> 


70 AERONAUTICAL ENGINEERING REVIEW—APRIL, 1948 


To Improve Jet H. P. / WEIGHT Ratios... 


To the aircraft industry, need for fine 
castings of magnesium, lightest of all 
commercial metals, has always meant 
“Look to American Magnesium” .. . just 
as our facilities and knowledge helped 
in the pioneering to lighten the recipro- eo 
cating engine, the air frame and its eA i 
accessories, American Magnesium is bag 
helping again to pioneer, this time in ty 
vital parts of jet engines. 

For those magnesium castings where 
there can be no compromise with accu- 
racy, and soundness, and uniform 
dependability, American Magnesium 
supplies unequaled production facili- 
ties, highly trained foundrymen, and the 
skill that comes with sixty years of Flight- 
metal knowledge. 

ALUMINUM COMPANY OF AMERICA, sales 
agent for American Magnesium products, 
1497 Gulf Bldg., Pittsburgh 19, Penna. 
Sales offices in principal cities. 


MAGNESIUM Reo PRODUCTS 
pet 


AMERICAN 
MAGNESIUM 
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such tubes are in close agreement at the bore when determined by 
the exact and approximate solutions. Very close to the discon- 
tinuity there is some disagreement, but here the approximate 
solution is conservative. 

On the Use of Power Laws in Stress Analysis Beyond the 
Blastic Range. Alice Winzer and W. Prager. Journal of Applied 
Mechanics, Vol. 14, No. 4, December, 1947, pp. A-281-A-284, 
figs. 7 references. 

In a recent paper A. A. Ilyushin drew attention to the re- 
markable simplicity which the theory of plastic deformation 
assumes when the secant shear modulus is taken as a power of the 
octahedral shearing stress. Ilyushin’s results are discussed in con- 
nection with a specific example, and it is shown that great caution 
js indicated in the use of such power laws. 


Torsion of a Rectangular Tube. J. M. Klitchieff. Journal of 
Applied Mechanics, Vol. 14, No. 4, December, 1947, pp. A-287, 
4-288, diagrs. 

Computation of Influence Coefficients for Aircraft Structures 
with Discontinuities and Sweepback. Samuel Levy. Letter to 
the Editor, Conrad C. Wan. Journal of the Aeronautical 
Sciences, Vol. 15, No. 2, February, 1948, pp. 95, 96, fig. 

The method of representing the distributed mass of a wing pre- 
sented by S. Levy uses a six-mass approximation. When these 
six masses, however, are located on two straight lines, the equa- 
tions by which they are determined become incompatible and 
prohibit a formal solution. This difficulty can be avoided by 
using a nine-mass approximation and applying reasoning similar 
tothat used by Levy. 

Instability of Simply Supported Square Plate With Reinforced 
Circular Hole in Edge Compression. Samuel Levy, Ruth M. 
Wooley, and Wilhelmina D. Kroll. U.S., National Bureau of 
Standards, Journal of Research, Vol. 39, No. 6, December, 1947, 
pp. 571-577, diagrs. Available also as Research Paper No. 
RP1849, U.S. Govt. Printing Office, Washington. $0.10. 

A method for computing the compressive buckling load of a 
simply supported elastic rectangular plate having a central 
circular hole reinforced by a circular doubler plate. Numerical 
results are presented for six square plates having hole diameters 
up to one-half of the plate length. Comparison of these results 
with those computed for plates without holes shows that an unre- 
inforced circular hole causes a relatively small reduction in buck- 
ling load, and reinforcement of a circular hole by a doubler 
plate causes a substantial increase in buckling load. 


The Theory of Flat Panels Buckled in Compressions. W. S. 
Hemp. Gt. Brit., Aeronautical Research Council, Reports and 
Memoranda No. 2176, June, 1945. 9 pp. British Information 
Services, New York. $0.70. 

An approximate solution is developed for two nonlinear 
differential equations of the theory of the large deflection of 
plates. Formulas are obtained for the initial slope of the post- 
buckled load-strain curve which are applied to special cases of 
simply supported edges and clamped edges. 


Letter to the Editor. Edward Adams Richardson. Journal of 
the Aeronautical Sciences, Vol. 14, No. 2, February, 1948, pp. 101, 
102. Correction of a previous letter of the author which dis- 
cussed the subject of length effect, flat plates on elastic supports, 
compressed. 

Buckling of Transverse Stiffened Plates Under Shear. Tsun 
Kuei Wang. Journal of Applied Mechanics, Vol. 14, No. 4, 
December, 1947, pp. A-269—A-274, figs. 14 references. 

An analysis of buckling of simply supported rectangular plates 
reinforced by any number of transverse stiffeners and subjected to 
shearing forces uniformly distributed along the edges. Two cases 
are considered: (a) the case of a plate with a finite length; (b) 
one in which the length is infinite. The critical shearing stresses 
in both cases are expressed in similar forms. 


The Permanent Strain in a Uniform Bar Due to Longitudinal 
Impact. M. P. White and LeVan Griffis. Journal of Applied 
Mechanics, Vol. 14, No. 4, December, 1947, pp. A-337—A-343, figs. 
7 references. 

A Numerical Solution for the Torsion of Hollow Sections. 
E. C. Colin, Jr., and N. M. Newmark. Journal of Applied 
Mechanics, Vol. 14, No. 4, December, 1947; pp. A-313-A-315, figs. 
7 references. 

A numerical method for solving directly the problem of the 
torsion of a bar of constant cross section which has one or more 
internal longitudinal holes. The method uses finite differences 


and can be used either with the iteration procedure of Liebmann or 
with Southwell’s relaxation procedure. It is unnecessary with 
this method to combine a number of separate solutions because 
the necessary conditions around the hole are established by 
treating the entire hole as a single point in a network and deter- 
mining the elevation of this point (i.e., the elevation of the stress 
function for torsion at the boundary of the hole) by a relation 
similar in form to that used for regular points of the net- 
work. The calculations by this method appear to converge to 
the correct solution at least as rapidly as for a section without a 
hole. 

Stresses in a Notched Strip Under Tension. Chih-Bing Ling. 
Journal of Applied Mechanics, Vol. 14, No. 4, December, 1947, 
pp. A-275-A-280, diagrs. 16 references. 

Although some approximate methods may have been used 
previously to calculate the stresses in a notched strip with or 
without the aid of photoelastic observations, no theoretical solu- 
tion seems to have been developed. Such a solution for a strip 
under tension is formulated; the strip is notched by a pair of sym- 
metrical semicircular arcs on its boundaries. Numerical ex- 
amples of the solution have been worked out and compared with 
experimental results available. 

Ground Resonance Testing of Aircraft. W. G. Molyneux. 
Gt. Brit., Aeronautical Research Council, Reports and Memoranda 
No. 2155, July, 1946. 26 pp., diagrs. 11 references. British 
Information Services, New York. $1.60. 

A detailed description of the test procedures and data evalua- 
tion used in ground resonance tests at the Royal Aeronautical 
Establishment: methods of suspension of aircraft, excitation, 
choice of measuring stations, electrical measuring equipment and 
its calibration, and recording apparatus. 

A Simplified Punch-Card Approach to the Solution of the 
Flutter Determinant. William D. Bell. Journal of the Aero- 
nautical Sciences, Vol. 15, No. 2, February, 1948, pp. 121-122. 3 
references. (See AER 12/47:28). 

The Absolute Calibration of Vibration Pickups. Albert Lon- 
don. U.S., National Bureau of Standards, Technical Reports 
No. 1174, January, 1948. 7 pp. 2 references. 

The reciprocity technique first successfully applied to an 
absolute calibration of microphones has been adapted to the 
calibration of vibration pickups. The necessity of measuring 
minute mechanical displacement is circumvented by making 
only electrical measurements and mass determinations. 

Performance Tests of Wire Strain Gages. VI—Effect of Tem- 
perature on Calibration Factor and Gage Resistance. William R. 
Campbell. U.S., N.A.C.A., Technical Note No. 1456, January, 
1948. 25pp.,illus. 7 references. 

Stress Determination by Brittle Coatings. Greer Ellis. Com- 
ment by J. Durelli and Author’s Closure. Mechanical Engineer- 
ing, Vol. 69, No. 12, December, 1947, pp. 1049-1051. 5 refer- 
ences. (Cf. AER 10/47:59.) 


Wind Tunnels & Laboratories 


High-Speed Testing in the Southern California Cooperative 
Wind Tunnel. C. B. Millikan, J. E. Smith, and R. W. Bell. 
Journal of the Aeronautical Sciences, Vol. 15, No. 2, February, 
1948, pp. 69-89, illus. 19 references. (See AER 9/47:28.) 

Toepler’s Schlieren Method; Basic Principles for Its Use and 
Quantitative Evaluation. Hubert Schardin. (Forschung auf dem 
Gebiete des Ingenieurwesens, Series B, Vol. 5, Forschungsheft Nr. 
367, July-August, 1934.) U.S., Navy Dept., David Taylor 
Model Basin, Translation No. 156, July, 1947. 83 pp., illus. 90 
references. 

The Variable Pressure Wind Tunnel at Fishermen’s Bend. 
J. F. M. Scholes. Aircraft (Melbourne), Vol. 26, No. 3, Decem- 
ber, 1947, pp. 16-18, 54, illus. 

Description of the closed-circuit wind tunnel built by the 
Division of Aeronautics of the Australian Council for Scientific 
and Industrial Research. The working section is 2 ft. in diameter. 
Two counterrotating fans rotating at 1,800 r.p.m. and driven bya 
205-hp. d.c. motor can produce a flow of 750 m.p.h. in the test 
section. Includes a detailed diagram showing layout and 
dimensions. 

High-Altitude Test Chamber for Aircraft; Messrs. de Havilland 
Aircraft Company Limited, Hatfield. Engineering, Vol. 164, 
No. 4270, November 28, 1947, pp. 512, 513, 516, illus. (Cf. AER 
3/48:90.) 
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Unit is accurate, rugged, and self contained. Any one 4) . 
of the three independent movements may be removed 
without affecting the calibration of the other two. 

Standard ranges and dial treatments are available. 


Temperature Measuring Systems with Stem-Sensi- 
tive AN Electrical Resistance Bulbs and Electrical 
Thermometer Indicators. 


Cylinder Head Temperature Measuring Sys- 
tems with Tip-Sensitive Electrical Resistance 
Oil and Fuel Pressure Gages. Bulbs and Electrical Thermometer Indicators. 


Write for literature on instruments or systems of interest to you, 
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Theory of Limit Design. J. A. Van 
den Broek. New York, John Wiley & 
Sons, Inc., 1948. 144 pp., diagrs. 
$3.50. 

Professor Van den Broek states 
(p. 32) that “Limit design proposes to 
multiply the working load by a factor 
of safety, or an overload factor, and to 
design the structure so as to fail under 
this limit load.’’ This is exactly what 
is done in aircraft design, except that 
the failing load is called the ultimate 
load, while the word /imit is used in an 
entirely different sense, to indicate the 
maximum loads expected in actual 
operation. Civil engineers, on the 
other hand, use ‘‘working stresses’ 
which are obtained by dividing the 
“elastic-limit”’ stress by the factor of 
safety. This practice puts all the 
working stresses in the elastic range 
and thereby emphasizes the use of the 
theory of elasticity. 

During the last decade Professor 
Van den Broek has written many 
papers to show that the limit load 
(ultimate load to the aircraft engineer) 
is not usually predictable from the 
theory of elasticity and that the duc- 
tility of structural materials permits a 
readjustment of internal stresses, 
which, in general, leads to higher load- 
carrying capacity. This book sum- 
marizes all his previous work and con- 
tains some worth-while new material, 
sich as stress-strain diagrams for 
various structural alloys. It should 
prove to be interesting reading to 
every structural engineer, because it 
brings out clearly the role played by 
ductility and uncovers many “‘hidden 
assumptions’’ in accepted stress 
analysis methods. 


Beams and columns form the main 
subject matter of the book; there is 
also a short but interesting treatment 
of connections. The increase in the 
ultimate bending moment of beams, 
tesulting from inelastic behavior, has 
long been taken into account in air- 
craft work through the use of a 
modulus of rupture. (This subject 
has been well covered by several 
papers in the JOURNAL OF THE 
AERONAUTICAL SCIENCES.) The main 
contribution of the chapter on beams 
isin connection with redundant struc- 
tures (continuous beams or frame- 
Works). It is shown that yielding of 
the matérial at the points of maximum 
bending moment will permit a con- 
siderable increase in applied load, be- 
yond that predicted by elastic theory. 
Admission of this simple fact would 
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For information on I.A.S. 
Library Service Facilities, 
see page 43 


seem to be a most valuable step in 
civil engineering practice, but it would 
deprive many authors of their favorite 
subject matter, the elastic analysis of 
continuous frameworks. The im- 
portant point, on which Professor Van 
den Broek has this reviewer’s full sup- 
port, is that elastic analysis of re- 
dundant structures is not generally 
correct for predicting the ultimate load 
that can be carried. It is useful, how- 
ever, in stiffness calculations and in 
analyzing for repeated loading con- 
ditions (fatigue). 

Approximately half the book is de- 
voted to columns. The author states 
that he does not propose to discuss the 
entire column phenomenon but will 
limit himself to such aspects as have a 
bearing on limit-design philosophy. 
He then develops a number of new 
column formulas based on the idea of 
an “upper yield point stress’ (the 
term ‘point’? seems confusing) at 
which the stress-strain curve becomes 
substantially horizontal. This ap- 
proach implies that a considerable 
amount of bending has taken place, in 
contrast to the generalized Euler 
(tangent-modulus) formula, which 
predicts the load at which bending will 
begin. The tangent-modulus formula 
is stated and shown to be in good 
agreement with the author’s test data, 
then it is abruptly dropped. It seems 
unfortunate that new column formulas 
should be presented just as we are be- 
ginning to recognize the generality 
and usefulness of the tangent-modulus 
formula. A formula based on a flat- 
topped stress-strain diagram can take 
no account of the shape of the stress- 
strain diagram in the region of the 
knee. Fora material with a gradually 
curving stress-strain diagram (such as 
stainless steel), this may be very im- 
portant. 

Like many other authors, Professor 
Van den Broek, in departing from the 
elastic (straight) portion of the stress- 
strain diagram, shows a tendency to 
move too far ‘‘to the right,’’ i.e., to 
place too much emphasis on the ‘‘sub- 
stantially flat’ portion of the diagram. 
For example, 61 ST aluminum alloy is 
recommended as superior to 24 ST for 
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airplane construction, because of its 
greater ductility. In the preface it is 
stated that ‘‘. . .two theories are at 
present offered, the theory of elas- 
ticity and the theory of limit design.”’ 
This is almost equivalent to offering 
the designer a choice between two 
straight lines making up a _ hypo- 
thetical stress-strain diagram; it is an 
application of the obsolete law of the 
“excluded third.” What is needed 
is a general theory of structures which 
will include both elastic and inelastic 
phenomena. Elastic methods and 
those which Professor Van den Broek 
calls “limit design’’ will then become, 
respectively, the two extreme cases in 
the general system. This is_per- 
fectly illustrated by the tangent- 
modulus column formula, which in- 
cludes the elastic (Euler) formula as a 
special case. 

Regarded in this light, ‘‘Theory of 
Limit Design’’ helps to establish one 
of the boundaries for the general 
theory of structures; the other bound- 
ary has long been established by the 
theory of elasticity. The designer 
must at present decide for himself how 
to bridge the gap. 


F. R. SHANLEY 
Consulting Engineer 
Los Angeles, Calif. 


Airline Operation. R. Dixon Speas. 
2nd Ed. Great Neck, L.I., N.Y.., 
Aero House (P.O. Box 631), Novem- 
ber, 1947. 198 pp., diagrs. $3.75. 

This is a most excellent treatise 
on the economic factors affecting 
air transportation. It should appeal 
to those seeking basic information 
on the factors that make for an 
efficient air line. It is a book which 
should serve a useful purpose and at 
the same time provide a ready ref- 
erence. It could be profitably read by 
everyone connected with the manage- 
ment and operation of transport air- 
craft. 

The treatment of the chapters deal- 
ing with aircraft operational tech- 
nique, operating costs, and factors 
which affect costs and revenue is ex- 
cellent. It reflects an unusual knowl- 
edge and understanding of these par- 
ticular subjects by the author. 


The chapter on equipment utiliza- 
tion is well presented. It offers much 
food for thought on a subject relatively 
little understood. 


The ideas expressed are profusely 
supplemented by numerous tables, 
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charts, and examples. However, they 
clearly reflect the professional connec- 
tion of the author and it is unfortunate 
they lack the inclusion of a greater 
cross section of the aircraft types used 
in air transportation. 


The book is timely and fills a void of 
available books on modern air trans- 
portation. 


CHARLES FROESCH 
Chief Engineer 
Eastern Air Lines, Inc. 


Computing Mechanisms and Link- 
ages. Antonin Svoboda. (Massa- 
chusetts Institute of Technology, 
Radiation Laboratory Series No. 27.) 
New York, McGraw-Hill Book Co., 
1948. 359 pp., diagrs. $4.50. 

The emphasis in this volume is on 
practical methods. The design tech- 
niques described were developed by 
the author during the late war, for the 
most part before he became associated 
with the Radiation Laboratory. The 
development of the methods presented 
in this discussion of the mathematical 
design of linkage computers grew out 
of the author’s collaboration with Dr. 
Viadimir Vand, which was begun in 
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France in 1940 and brought to a pre- 
mature conclusion by the progress of 
the war. Because of war conditions, 
the author had to concentrate on 
practical methods rather than on the 
development of a systematic analysis 
of the subject. 

The book deals only with the de- 
sign of continuously acting com- 
puting mechanisms and linkages, rang- 
ing in complexity from simple cams 


and levers to extremely complex 
devices, such as those used for 
bombsights and automatic pilots. 


The opening chapter describes the 
types of computing mechanisms and 
surveys problems of computer design. 
Other chapters discuss bar-linkage 
computers; basic concepts and ter- 
minology; harmonic transfer link- 
ages; the three-bar linkage; linkage 
combinations with one degree of free- 
dom; the final adjustment of linkage 
constants; linkages with two degrees 
of freedom; bar-linkage multipliers; 
and bar-linkage function generators 
with two degrees of freedom. Appen- 
dixes contain tables of harmonic trans- 
former functions and of coordinates of 
points on the three-bar-linkage nomo- 
gram. Footnote references are given 
throughout. 


Other Books Received 


Elemetary Mechanical Vibrations. Austin H. 
Church. New York, Pitman Publishing Corpora- 
tion, 1948. 200 pp., diagrs. $3.25. This intro- 
ductory textbook contains chapters on undamped 
free and forced vibrations and damped free and 
forced vibrations in a single degree of freedom, 
undamped vibrations in two degrees of freedom, 
multimass and equivalent torsional systems, and 
multimass lateral systems. A final chapter deals 
with engine balancing. Footnote references and 
examples with answers are given throughout. 
Knowledge of mechanics and calculus is required 
of the reader. The book is based on courses given 
at New York University, where the author is a 
professor of mechanical engineering. It can be 
recommended as a good introductory text book for 
the basic principles involved in the usual vibra- 
tion problems occurring in engineering. 


Light Metals in Structural Engineering. 
L. Dudley. London, Temple Press, Ltd., 1947. 
216pp.,diagrs. $6.50. While emphasis is placed 
on the properties and behavior of specific materials 
or structural members under various conditions of 
loading, the important theories are given in detail 
for the benefit of those interested. Calculus is 
used where necessary in explanation of the theory, 
but a full knowledge of it is not needed for most 
of the types of problems discussed. The first ten 
chapters cover the elastic constants, resilience, 
torsion, bending of beams, deflection and re- 
silience of beams, beam and girder design, cylin- 
drical tube or pipes, joints and keys, columns 
and combined and liveloads. The final two chap- 
ters deal with the nature and properties of light 
metals and miscellaneous structural materials. 
An appendix of 48 pages contains additional notes 
and eleven tables of materials and shapes based on 
British standards and specifications. Over 40 
worked examples are included at the ends of chap- 
ters. 


Meteorological Factors in Radio-Wave Propa- 
gation. Report of a Conference Held on 8 April 
1946 at the Royal Institution, London, by the 


Physical Society and the Royal Meteorological 
Society. London, The Physical Society, 1947. 
325 pp., diagrs. 24s. Contents: The Influence of 
Tropospheric Conditions on Ultra-Short-Wave 
Propagation, Sir Edward Appleton. An Experi- 
mental Study of the Effect of Meteorological Con- 
ditions Upon the Propagation of Centimetric 
Radio Waves, R. L. Smith-Rose and A. C. Stick- 
land. The Structure and Refractive Index of the 
Lower Atmosphere, P. A. Sheppard. The Mode 
Theory of Tropospheric Refraction and Its Rela- 
tion to Wave-Guides and Diffraction, H. G. 
Booker and W. Walkinshaw. Practical Methods 
for the Solution of the Equations of Tropospheric 
Refraction, D. R. Hartree, J. G. L. Michel, and 
Phyllis Nicolson. The Attenuation and Radar 
Echoes Produced at Centimetre Wave-Lengths 
by Various Meteorological Phenomena, J. S. 
Ryde. Radar Storm Detection, Part I, F. L. 
Westwater; Part II,R.G. Ross. Radio Climatol- 
ogy, C.S. Durst. Meteorological Investigations 
in Connection with Radio Propagation, Sir Nelson 
K. Johnson. The Dielectric Properties of Water 
Vapour at Very High Radio Frequencies, J. A. 
Saxton. The Vertical Distribution of Radar Field 
Strength Over the Sea Under Various Conditions 
of Atmospheric Refraction, J. A. Ramsay. Ob- 
servations of Unorthodox Radar Vision in the 
Vicinity of New Zealand and Norfolk Island, 
F. E. S. Alexander. A Method for Deducing the 
Refractive-Index Profile of a Stratified Atmos- 
phere From Radio Observations, G. G. MacFar- 
lane. Refraction in the Lower Atmosphere and 
Its Applications to the Propagation of Radio 
Waves, A. C. Stickland. A Standard Radio 
Atmosphere for Microwave Propagation, A. C. 
Best. Note on Errors in Measurement of the 
Refractive Index of the Air for High-Frequency 
Radio Waves Consequent Upon Errors in Meteor- 
ological Measurements, G. A. Bull. The Anomal- 
ous Dispersion of Water at Very High Radio Fre- 
quencies, Part I—Experimental Determination of 
the Dielectric Properties of Water in the Tempera- 
ture Range 0°C. to 40°C. for Wave-Lengths of 
1.24 cm. and 1.58 cm., J. A. Saxton, and J. A. 
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O? ton 
feather 


The U.S. Navy's Lockheed Constitution 
(big brother of the famed Lockheed 
Constellation) weighs 92 tons —twice 
as much as the average airliner. 

Yet its five-ton, dual tandem landing 
gear is so finely articulated that the 
plane can land light as a feather. 

So light, in fact, that there’s a signal 
in the cockpit to inform the pilots when 
the prerotating wheels touch the ground 
during a landing. 

The gear spreads the weight of the 
Constitution over such a large area that 
the airplane can operate from any normal 
CAA Class 4 airport without strength- 
ening or lengthening of runways. 

More than 50,000 engineering man- 
hours went into Lockheed’s develop. 
ment of the remarkable gear. 

Such pioneering in design and te 
search, in combination with resourceful 
production techniques, keeps Lockheed 
well in the forefront of aviation. 
Lockheed Aircraft Corporation, builders of the 
U. S. Navy P2V Patrol Bomber, holder of th 
world’s long-distance non-stop record (11,236 
miles); the P-80 Shooting Star, the U.S. Air 


Force’s standard jet fighter; and the Constellation, 
world’s leading transport. 


look to lockheed 
for leadership 


Lockheed 

ns — twice 

er, 

m landing 
that the 

her. 

a signal 

ilots when 

he ground 


ght of the 
ye area that 
any normal 


ering man- 
s develop. 


gn and re 
resourceful 
s Lockheed 
ion, 


uilders of the 
holder of the 
cord (11,236 
he U.S. Air 


Constellation, 


AERONAUTICAL ENGINEERING REVIEW—APRIL, 1948 


Copyright, 1948, Lockheed 


( 


orp 


a \ 

stitution At 

\ 

\ 

\ 
WY \ 
t strength. 
ways. 
_ 
/ \ 
vA & 
| 
| 
> 

heed > 
ship 
Catton 


a] 


PRESSURE TRANSDUCERS 


FOR 
Precision Data Transmission 


The only available Pressure Trans- 
ducers combining high accuracy with large 
electrical outputs proportional to gage, 
absolute, or differential pressures. (Instru- 
ment shown is for differential fuel meas- 
urement —Type 4517). These instruments 
consist of a bel- 
lows, a connecting 
linkage, a Microtor- 
que Potentiometer. 
All components are 
housed in a com- 
pact, rugged unit. 
Many ranges of 
pressures and resist- 
ances . . . standard 
resistance is 5,000 
ohms. Where space 
is at a premium, 
write for details of 
the Type 4513 Pres- 
sure Transducer. 


Write for engineering details. 


/ Giannint. 


REACTION POWER PLANTS « AUTOMATIC FLIGHT EQUIPMENT 
285 WEST COLORADO STREET « PASADENA |, CALIFORNIA 


HERMEFLEX* 


HERMETIC FLEXIBLE SEAL 


Type 10, cutaway HERMEFLEX* 


problem: To transmit rotary mo- 
tion through a wall 
of an_ hermetically 
sealed unit. 


solution: HERMEFLEX* 


(hermetic flexible seal) 


The positive rotary hermetic seal . . . 
no gaskets, sliding seals. 


Write for detailed information 
KEARFOTT COMPANY, INC. 
Room 1100 
117 Liberty Street, New York 6, N. Y. 
*Patent Applied for. Trade Mark Copyrighted. 
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Lane; Part Il—Relation of Experimental 
Observations to Theory, J. A. Saxton; Part III— 
The Dipole Relaxation Time and Its Relation 
to the Viscosity, J. A. Saxton; Part 1V—A Note 
on the Effect of Salt in Solutic A. Sax- 


ton 


Manual of Mathematics and Mechanics. Guy 
Roger Clements and Levi Thomas Wilson. 2nd 
Ed. New York, McGraw-Hill Book Co., Inc., 
1947. 349 pp., diagrs. $3.25. In this revision of 
a manual first published in 1937, the tables of 


differentials and integrals have been expanded, 
now including 40 and 387 formulas, respectively. 
Formulas for Ageton’s method of solving spherical 
triangles have been added to the spherical 
trigonometry section, and revisions have been 
made in the sections on mechanics. New material 


includes sections on the application of mathe- 
matics to electrostatics, magnetism, electromag- 
netism, continuous-current electric circuits, d.c. 
generators, a.c. circuits and machinery, and 
fundamental radio circuits. A glossary of 200 
terms in modern physics and a table of stable 
isotopes of the elements have also been added. 
The authors are professors in the Department of 
Mathematics of the United States Naval Acad- 
emy. 


Microwave Mixers. Robert V. Pound. Witha 
chapter by Eric Durand. (Massachusetts Insti- 
tute of Technology, Radiation Laboratory Series 
No. 16.) New York, McGraw-Hill Book Co., 
Inc., 1948. 381 pp., diagrs. $5.50. This volume 
describes those components of a microwave re- 
ceiver which involve microwave energy, with 
particular emphasis on the design of the various 
circuits that have been used as mixers in radar re- 
ceivers. Detailed information is given on the 
design of mixers to convert microwave signals 
into signals of low frequency. 

An introductory chapter defines the terms used 
in the book and discusses the effect of the type of 
signal on receiver design; the characteristics of 
duplexer components that make possible the use 
of a common antenna for transmission and recep- 
tion; and figures of merit for receivers. This is 
followed by chapters on crystal rectifier units; 
simple microwave crystal mixer circuits; multi- 
function mixers; local oscillator noise; balanced 
mixers; and special measuring techniques. A 
chapter on frequency control of local oscillators, 
by Eric Durand, is included. Footnote references 
to the literature are given. 


Waterbury’s Vest-Pocket Handbook of En- 
gineering. Revised by H. W. Reddick, W. M. 
Lansford, C. O. Mackey, H. H. Higbie, and H. S. 
Bull, 4th Ed. New York, John Wiley & Sons, 
Inc., 1947. 386 pp., diagrs. $2.50. This fourth 
edition of a handbook last revised in 1918 con- 


tains new sections on the fundamentals of heat 
transfer, illuminating engineering, and mensura 
tion, and the previous contents have been 
rewritten and rearranged. The contributing 
authors are authorities in their fields and have 
produced a useful handbook of the vest-pocket 
type. 


Statistical Thermodynamics, Erwin Schré- 
dinger. Cambridge, Cambridge University 
Press; New York, The Macmillan Co., 1946. 88 
pp., diagrs. $1.50. Developed from a series of 
lectures given at the School of Theoretical Physics 
of the Dublin Institute for Advanced Studies, the 
aim of this book is to develop a simple method 
capable of handling classical, Bose-Einstein, 
Fermi- Dirac, and other cases of degenerate gases 
and new problems as they arise. Topics of the 
lectures include the method of most probable 
distribution, the Nernst theorem, fluctuations, 
the method of mean values, the m-particle prob- 
lem, and the problem of radiation 
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Airline Passenger Insurance 


Annual Policies 
from $5,000 to $100,000 


at new low rates 


No Physical Examination + No Age Limit 


EXAMPLE 
$25,000.00 for death or dismemberment 
$1,000.00 for Hospital and Doctor's bills 
$50.00 per week when disabled 


PREMIUM $38.00 per year 


Policies cover oll 


Backed by the 
Combined Assets of 


Aetna Casualty & Surety Co, 
American Surety Co. of N.Y 


airlines in U.S. and 
American Flag lines 
world-wide — also 

eirtines in Canado, 

Century Indemnity Company 
Hartford Accident & Indem- 

nity Co. 
Maryland Casualty Co, 


Massachusetts Bonding & 
Insurance Co. 


Mexico and South 
America which meet 


safe operating 


stendords 


New AmsterdamCasvaltyCo, 

Standard Accident Insurance 
Company 

Travelers Indemnity Co. 


United States Fidelity & 
Gvoranty Co. 


WRITE OR PHONE ANY U S. GROUP OFFICE 


UNITED STATES AVIATION UNDERWRITERS 


INCORPORATED 


80 JOHN ST. NEW YORK 7,N.Y. 


WASHINGTON 
ATLANTA 


CHICAGO 
LOS ANGELES 


ENGINE COOLING 
RADIATORS 


OIL COOLERS 


The Manufacturing Co. 


NEW HAVEN, CONNECTICUT 


= 


by the 
Assets of 

y & Surety Co, 
Co. of N. 
nity Compony 
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LAS. NEWS 


SION pRODUCTS CORP. 


ARINGS 


Maximum 10 degree permissible mis-alignment 
ability to withstand ultimate static bearing 
loads to 700,000 Ibs...shock resisting charac- 
teristics. These features make the Halfco 
bearing the answer to your design problems. 
The Halfco bearing consists of a heat-treated, 
hard chrome-plated, highly polished steel ball 
around which an outer race of hard bronze is 
integrally formed. This full spherical surface 
contact allows extremely heavy loading and re- 
sists both axial and radial forces. The self-aligning 
and axial thrust capacities make the Halfco 
bearing far superior to plain journal bearings. 
A 360 degree oil groove assures positive lubri- 
cation, Various sizes permit a wide variety of 
design possibilities. 
Halfco rod end bearings are ideal for mechanical 
linkage systems. They may be used as ball joints, 
rod ends on actuating cylinders, or in linkages to 
accommodate motion in more than one plane. 


BRIEF SPECIFICATIONS 


Ultimate static 
| load capacities, Ibs. 


3,500 to 700,000 


Bore sizes 1895” to 3.000” 


| Permissible 


| mis-alignment approx. 10 


Write for catalog containing complete speci- 
fications. Address 10737 Van Owen Street, 
Burbank, California 


HALFCO BEARINGS are manufactured with 
either aluminum bronze or steel races in a wide 
variety of sizes. 


ADEL PRECISION PRODUCTS CORP. 
BURBANK, CALIF. * HUNTINGTON, W. VA. 


Manufacturers of: Aircraft Hydraulic Systems * Marine & Industrial 1SOdraulic 
Controls * Halfco Self-Aligning Bearings * Line Support Clips and Blocks ¢ 
Industrial Hydraulic Equipment ¢ Aircraft Valves ¢* Industrial Valves 
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News of Members 
(Continued from page 11) 


Eugene S. Rubin, Navy veteran, is Re- 
search Aerodynamicist in M.I.T.’s Super- 
sonic Laboratory. 

Howard Russell was appointed En- 
gineer, Republic Aviation Corporation. 

William A. Sangster is Design Engineer, 
Boeing Airplane Company. 

Everett B. Schaefer resigned from The 
Glenn L. Martin Company to take post 
with Boeing Airplane Company as En- 
gineering Supervisor. 

Raymond I. Schneyer is now Assistant 


Professor, Department Aeronautical En- 
gineering, University of Michigan. 


Paul Schumacher was named Engineer- 
ing Aide, Langley Memorial Aeronautical 
Laboratory, N.A.C.A. 


Howard H. Seemann, former Research 
Engineer with Republic Aviation, now is 
with M. W. Kellogg as Heat Transfer En- 
gineer. 


Richard R. Sheak has been commis- 
sioned a Ist Lieutenant, U.S.A.F. He had 
been with Boeing Airplane Company as 
Detail and Layout Engineer. 


Bernard Alan Shoor is with Northrop 
Aircraft, Inc., as Research Laboratory 
Analyst ‘‘A.”’ 


Theodore L. Skawienski is a lst Lieu- 
tenant, U.S.A.F. 


Clyde D. Smith is owner and Chief En- 
gineer, Masco Engineering Service. 

Wesley Warren Smith, formerly with 
AiResearch Manufacturing Company, now 
is Assistant Professor in the Mechanical 
Engineering Department, Oregon State 
College. 


Laurence R. Soderberg resigned from 
the Engineering Drawing Department at 
University of Colorado as Instructor to 
become Instructor in Mechanical En- 
gineering, University of Wyoming. 


John C. Squiers resigned from Kelly- 
Squiers, Inc. and is now Engineer, Con- 
tinental Aviation & Engineering Com- 
pany. 

William W. Steibel is Research Assist- 
ant, New York University. 


Allen Randolph Stokke is with Lord 
Manufacturing Company as Sales En- 
gineer. 


Yao Yuan Sze is Superintendent of Air- 
line Maintenance, Aircraft Maintenance 
Division, China National Aviation Cor- 
poration. 


John M. Tucker, A.A.F. veteran and 
meteorologist, is a Lieutenant Colonel, 
serving as Air Weather Service Liaison 
officer to Air Materiel Command, U.S.A.F. 

William D. Van Dyke is President, Van 
Dyke Instruments, Inc. 

George W. Westphal resigned as Struc- 
tures Engineer with Aeronca Aircraft to 
become Chief Engineer, Eldred Develop- 
ment Corporation. 

W@ Howard D. Wimer, Jr., is Chief Analyst, 
Engineering Development Division, 
Rheem Manufacturing Company. 
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The Vice-Chairman, in the absence 
of the Chairman, appointed the follow- 
ing committee chairmen: Publicity, 
Richard Bizzozero; Meetings and 
Papers, William Etherington; Re 
search and Information, Douglas 
Lewis; Membership, Columbus 
Boison, Robert Wycoff, and Claude 
Woodard. 


Tri-State College 


First meeting of the Student Branch 
was held January 21. Student 
Council Representative, John W. 
Keckler, gave a report on activities of 
that group since beginning of the new 
term. 

Vice-Chairman Donald W. Ellison 
reported progress on various projects 
undertaken by the Branch. The 
Helicopter Section is still in the Calcu 
lation stage—a hovering flight model 
is the first objective. 

The Barrel Wing Section has com 
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Sections and Branches 


(Continued from page 9) 


pleted the initial calculations and is 
constructing a model preparatory to 
wind-tunnel testing. 

Members of the group working on 
the Butterfly Tail are more advanced 
in design and model construction than 
the other two groups. They are work 
ing out details for tunnel testing in the 
College wind tunnel. 

Branch Member Robert B. Kelley 
was speaker of the evening, presenting 
“An Introduction to High-Speed 
Flight Characteristics.’ He explained 
that, because of the increased veloci 
ties obtainable today, the compressi 
bility of air and its effects are the 
principal factors in future aerody- 
namic studies. Using fluid mechanics 
as a basis, he showed how shock 
waves, with their corresponding phe 
nomena, develop and progress as the 
speed of the fluid increase Mach 
Number and Mach cone were defined, 
and flight velocities with respect to 


’ 


Professor S$. M. Acton, Honorary 
Chairman, was present. 


University of Tulsa 


Iwo films were shown at the Janu- 
ary 8 meeting, William Burkitt, Chair. 
man, presiding. 

In addition to the films, Tornado in 
a Box and Powerhouse of Aviation 
O. P. Lowery, Vice-Chairman, dis. 
cussed (with slides to illustrate) his 
aircraft design and demonstrated a 
model of his design in the wind tunnel. 


Virginia Polytechnic Institute 


The Chairman, James L. Saffell, 
opened the meeting February 10, in- 
troducing A. E. Rowland, Faculty 
Sponsor, who presented an informal 
talk on “Opportunities for the Aero 
nautical Engineer.”’ 
phases were listed and dis The Bell aircraft film, 
Magic Carpet, was shown. 


sonic 


Modern 


cussed. 


Members Elected 


The following applicants for membership or applicants for change of previous grades 


have been admitted 


Transferred to Associate Fellow Grade 


Torda, Paul, Dipl. Ing. | (Aero.), 
A.F.R.Ae.S., Research Associate, Sr. 
Grade, Polytechnic Institute of Brooklyn. 


Elected to MEMBER Grade 


Barden, William A., E.E., Civilian 
Chief, Processing Section, Air Documents 
Div., Int. Dept., AMC (Wright Field). 


Chandler, Harrison C., Jr., B.S. in 
M.E. (Aero.), Engineer, Flight Propulsion 
Research Lab., N.A.C.A. 


Crinkley, Francis Duke, B.S. in Engrg., 
Capt., Chief, Bomb & Fuses Unit of 
Aviation Ord. Engineering Section, En- 
gineering Div., AMC (Wright Field). 


Gerschler, James MacMunn, Division 
Engineer —Engineering Research, Lock- 
heed Aircraft Corp. 

Freudenthal, Alfred M., D.Sc. (Eng.), 


Visiting Prof., Theor. & Appl. Mech., 
Graduate School, University of Illinois. 


since the publication of the list in the last issue of the Review. 


Gardiner, Duncan B., Chief Product Blomer, Charles Ignatius, 1.5. in Ae.E. 
Development Engineer, Enginecring Dept., Aero. Engineer, Ist region, C.A.A. 
Vickers, Inc. DeB h Manl M 

eBevoise n , MS. 

Goss, Jack K., B.S. in E.E., Asst. Tech » 


Ae.E., Aerodynamicist ‘‘A,’”’? Ryan Aero 


nical Director, Aero. Ice Research Lab., : ; 
Smith, Hinchman & Grylls, In 
Meeker, David Paul, Ac.! Aero Della-Vedowa, Richard Peter, B.S. in 
nautical Engineering Instructor, California M.E. (Aero.), Research Engineer “A,” 


State Polytechnic College 
Munson, William Harvey, A.1}., Comdr., 


Lockheed Aircraft Corp 


Drake, John Archibald, M.S. in Ac.E., 


Naval Aviator, Officer in Charge, Bu. of ; ‘ - : 
Aero. Unit, A.D.D., AMC, U.S. Navy Chief Project Engineer, Marquardt Air 
(Wright Field). craft Co 
Peschel, Frederick M., Sr. Research En Essig, Robert Herman, B.S. in Ae.E., 
gineer, Republic Aviation Corp Project Engineer, Flight Propulsion Re 
Stewart, John Roy, B.S., Comdr., Asst. search Lab., N.A.C.A 
Director, Naval Air Exp. Station AMC, 


U.S. Navy Johnson, Alan Dillistin, M.S. in M.E., 
Member, Theoretical Analysis Panel, 
Weems, George Thackray, 8.5, Lt Flight Propulsion Research Lab., N.A- 

Comdr., Pilot & Instructor, U.S. Naval CA 

Academy, U.S. Navy. 

Keiter, Floyd Grantham, B.S. in Ac.E., 
Transferred to MEMBER Grade Sr. Stress Analyst, McDonnell Aircraft 


Allen, Warren James, Jr., 


Production Project Engineer, Grumman 


: ‘ Lueck, David William, M.S.E., Research 
Aircraft Engineering Corp. 


Associate, University of Washington. 


Plan Now te Attend 


Aunual Summer Meeting, Los Augeles, California 
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Pauly, Bruce Henry, B.S. in M.E. 
(Aero.), Aircraft Power Plant Design En- 
gineer, Aviation Gas Turbine Div., West- 
inghouse Electric Corp. 

Rialson, Donald Ellsworth, b.Ac.E., 
Flight Test Engineer ‘‘A,’”’ Hughes Air- 
craft Co. 

Riebe, John Michael, B.Ae.E., Aero- 
nautical Engineer, Langley Mem. Aero. 
Lab., N.A.C.A. 

Ross, Franklin Jacob, M.S. in Ae.E., 
Asst. Scientist, Aerodynamics Research 
Project, University of Minnesota. 

Spreiter, John Robert, M.S. in Eng. Sc., 
Aero. Research Scientist, Theoretical 
Aerodynamics Section, Ames Aero. Lab., 
N.A.C.A. 

Tackett, James Bernard, B.S. in Ae.E., 
Designer “‘B,’”’ Fuselage Div., North 
American Aviation, Inc. 

Whitaker, John Albert, B.S. in E.E., 
Yp81 Group Leader, Consolidated Vultee 
Aircraft Corp. 


Elected to Associate Member Grade 


Menz, William Wolfgang, B.S., Branch 
Chief, Abstracting Branch of Air Docu- 
ments Div., AMC (Wright Field). 


Elected to Technical Member Grade 


Hunkler, Ralph William, Engineer De- 
sign & Layout & Power Plant Installation, 
Curtiss-Wright Corp. 

Johnston, William Otis, Jr., Engineer, 
Aero. Ice Research Lab., Smith, Hinch- 
man & Grylls, Inc. 

Shelton, Thomas Leo, Technical Asst., 
Airworthiness Dept., Bristol Aeroplane 
Co, (England). 

Sleight, Robert Benton, M.Sc. (Psy- 
chology), Research Fellow, Staff Member, 
Applied Psychology Dept., Purdue Uni- 
versity 

Tornmarck, Sven, M.E., Graduate 
Student on a Fellowship, The Johns Hop- 
kins University. 

Viggiano, Louis Rudolph, M.Ae.E., Re- 
search Asst., Sr. Grade, Polytechnic Insti- 
tute of Brooklyn. 


Transferred from Student to Technical 
Member 

Boardman, Robert Paige, Jr., B.S. in 
Ae.E., Student, University of Michigan. 

Hagen, James Harold, B.S., Structures 
Engineer, Rotary Wing Div., Parson’s In- 
dustries 

Henry, Beverly Z., Jr., B.Ae.E., Me- 
chanical Engineer P-1, Langley Mem. 
Aero. Lab., N.A.C.A. 

Karmeris, Nicholas Charles, Weight 
Engineer, Grumman Aircraft Engineering 
Corp. 

Price, Peter, Student, California Insti- 
tute of Technology. 

Seaberg, Ernest C., B.S., Aeronautical 
Engineer, Langley Mem. Aero. Lab., 
N.A.C.A. 

Spath, Richard Martin, M.S.E. (Aero.), 
Research Asst., Aeronautical Research 
Center, University of Michigan. 

Stephens, Uel, Jr., B.S., Member of 
Aerodynamics Group, Consolidated Vultee 
Aircraft Corp. 
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hy is Whittaker 
4 First Choice Among Leaders? 


4 


ere’s your answer, 


Our valves are 


engineered 


| meet your requirements, and 


hen economically 


ssembly line produced to 


eep a leak proof seal after 


very one of thousands 


of valve cycles 


emember — specify Whittaker! 


Write our Engineering-Sales 
Dept., for complete 
FIRST CHOICE AMONG LEADERS IN THE AIRCRAFT INDUSTRY information. 


Wm. R. WHITTAKER CO., 
Whitlak 


LTD., 915 N. Citrus Ave., 

Los Angeles 38, California. 

Eastern Representatives — 

AERO ENGINEERING INC., 
DESIGNERS «© MANUFACTURERS «+ DISTRIBUTORS 
MOTOR AND LEVER OPERATED SLIDING GATE SHUT-OFF VALVES °@ 
DRAIN COCKS © PLUG VALVES ¢ 3-WAY PLUG VALVES ¢ 4- WAY SELECTOR 
PLuG VALVES « SWING CHECK VALVES «© HYDRAULIC CHECK VALVES 


Roosevelt Field, Mineola, 
New York. 
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the rest. 


Mr. W. W. Davies’ position as Director of Engineering for United Air Lines causes 
him to look at aireraft with a practical eye. 


“When United buys a new type. of course we check design. construction and all 


“But we go even farther. We ask, ‘How much money can this airplane earn for us? 
How does payload compare with operating cost?’ You see, with us. it’s a matter 
of dollar and cents. 


“That’s why we’re always glad to see ‘Honeycomb’ used. Because it saves weight. 
And every pound of dead weight saved shows up on the black side of the oper- 


ating ledger.” 


In United Air Lines’ DC-6 Mainliner 300’s, built 
by Douglas, Honeycomb is used in many places 
to save important pounds: Vertical Cabin Par- 
titions . . . Coatroom Shelves . . . Main Entrance 
Ceiling Panels... Magazine Racks... Card Tables 
... Lounge Tables ... Mirror Backing . . . Cabin 
Stowage Cabinets. 


Honeycomb cores are made from impregnated 


cloth, paper, Fiberglas or other materials, depend- 


WELDWOOD and ARMORPLY 


ONEYCOMB 


Manufacturers of Weldwood* Flat and Molded Plywood, Armorply*, 
Flexmetl, Industrial Adhesives, Plastic Laminates and parts. 


ing on requirements. The core is faced with deco- 
rative wood veneers, aluminum, stainless steel or 
plastic . . . to fit any need for a lightweight. yet 


very strong and stiff structural material. 


Weldwood and Armorply Honeycomb have an 
amazingly high strength/weight ratio. Extremely 


light, the core weighs only 4 pounds per cubic foot. 


Full engineering data on Honeycomb is avail- 


able on request. Write for complete details. 
] I 


UNITED STATES PLYWOOD CORPORATION 
55 West 44th Street, New York 18, N.Y. 


*Reg. U.S. Pat. Off. 
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Personnel Opportunities 


This section is for the use of individual members of the Institute seeking new connections and organizations offering 


employment to aeronautical specialists. 


WANTED 


Aeronautical Engineer (General)—The U.S. 
Naval Air Station, Quonset Point, R.I., has 
vacancies for Aeronautical Engineer (General) 
p-5, $5,905.20 a year. Qualifications—In addi- 
tion to a degree in engineering or 4 years of suc- 
cessful progressive technical engineering experi- 
ence, applicants must have had at least 4 years of 
progressive professional engineering experience. 
Duties—Directs and supervises an Aeronautica] 
Engineering Section in the overhaul and repair of 
all types of aircraft components. Responsible 
for the design of aircraft parts and assemblies and 
for the correct and accurate preparation of 
sketches and drawings. Applicants should file 
Standard Form 57 (obtainable at any First or 
Second Class Post Office) with the Recorder, 
Board of U.S. Civil Service Examiners, U.S. 
Naval Air Station, Quonset Point, R.I. 


Aeronautical Engineer (Power Plants)—The 
US. Naval Air Station, Quonset Point, R.I., has 
vacancies for Aeronautical Engineer (Power 
Plants) P-3, $4,149.60 a year. Qualifications— 
In addition to a degree in engineering or 4 years’ 
successful and progressive technical engineering 
experience, applicants must have had at least 2 
years of professional engineering experience. 
Duties—Responsible to investigate and make rec- 
ommendations for action on engineering requests 
from the Engine Overhaul Division of the Assem- 
bly and Repair Department. Prepares smooth 
drafts of local engineering specifications, engineer- 
ing instructions, drawings, sketches, and other 
technical data and reports. Applicants should 
file Standard Form 57 (obtainable at any First or 
Second Class Post Office) with the Recorder, 
Board of U.S. Civil Service Examiners, U.S. 
Naval Air Station, Quonset Point, R.I. 


Engineering Draftsman (Aeronautical) —The 
US, Naval Air Station, Quonset Point, R.I., has 
vacancies for Engineering Draftsman (Aero- 
nautical) SP-5, $2,394.00 a year. Qualifica- 
tions—Three years’ total drafting experience, 
which must have included 9 months of specialized 
experience in the aeronautical field of drafting; 
or 3 years or more of college or university study 
inarchitecture or aeronautical engineering may be 
substituted for the experience required above. 
Duties—Prepares sketches, designs, and drawings 
for the repair, installation, or modification of aero- 
nautical fixed equipment, allied components, and 
air-frame assemblies and structures in connection 
with the modification, overhaul, and repair of air- 
craft. Applicants should file Standard Form 57 
obtainable at any First or Second Class Post 
Office) with the Recorder, Board of U.S. Civil 
Service Examiners, U.S. Naval Air Station, Quon- 
set Point, R.I. 


Flight Test Engineer—Flight-test program for 
the development of automatic flight controls re- 
quires engineer to assist on project work. Work 
includes planning of installations of test equip- 
ment and electrical recording gear and its opera- 
tion in flight. Applicant should be familiar with 
aircraft operations and possess a background in 
aeronautical or mechanical engineering plus some 
knowledge of electrical equipment and dynamics. 
Address replies to Mr. A. F. Coleman, Instru- 
mentation Laboratory, Massachusetts Institute 
of Technology, Cambridge, Mass. 


Professor or Instructors—Salaries comparable 
to industrial salaries. Opportunities for research 


writing to the Secretary of the Institute. 


and writing. Excellent facilities. Fields: engi- 
neering, transportation, and operations, Ad- 
dress: Director, University of Southern Cali- 
fornia, College of Aeronautics, Santa Maria, 
Calif. 


Helicopter Aerodynamicist—Experienced, re- 
quired for long-term development program for 
U.S. Air Force. Apply in writing to Manager, 
Helicopter Division, Kellett Aircraft Corporation, 
North Wales, Pa. 


Aerodynamicists, Thermodynamicists, Stress 
Analysts, Aircraft Designers—North American’s 
engineering program offers a number of excellent 
openings in the classifications above for qualified 
engineers. Salaries commensurate with training 
and experience. Please include complete details 
in reply. Engineering Personnel Office, North 
American Aviation, Inc., Municipal Airport, Los 
Angeles 45, Calif. 


Research Engineers—Openings for experienced 
aerodynamicists, thermodynamicists, and elec- 
tronic engineers with opportunity for research in 
supersonics. Openings also for engineers with jet 
engine test experience. Please include complete 
résumé of experience and education in reply. 
Write to: Consolidated Vultee Aircraft Corpora- 
tion, Lone Star Laboratory, Daingerfield, Tex. 


Aeronautical Engineers—Aircraft research 
engineers and scientists needed for work on task 
research programs. Projects under way require 
men with the ability to apply the theories of dy- 
namics, structures, aerodynamics, thermodynam- 
ics, and aircraft design to the solution of varied 
applied research problems on airplanes, heli- 
copters, and guided missiles. Educational back- 
ground and knowledge should approximate that 
required for a Masters Degree in Engineering or 
Physics. Experience desirable but not so essen- 
tial as a good basic training and a well-developed 
scientific curiosity. Cornell Aeronautical Labo- 
ratory, Employment Office, 4455 Genesee St., 
Buffalo 21, N.Y. 


856. Engineer—Graduate in Aeronautical or 
Civil Engineering to assist in structural analysis 
of aircraft and similar components. Two or 3 
years of practical stress experience or equivalent 
in specialized training desirable. Must have 
ability to write technical reports. 


849. Mechanical Designer—Small organiza- 
tion requires engineer to take charge of mechanical 
design activities. Familiarity with aircraft req- 
uisites highly desirable. This is an excellent 
opportunity for the properly qualified man who is 
able to accept responsibility. Give full details of 
education, experience, and salary expected. 


848. Analytic and Design Engineer—Small 
New England organization building complete air- 
craft requires a versatile graduate engineer. 
Must be capable of accepting responsibility in de- 
sign and in the preparation of analytic and stress 
analysis reports. Knowledge of aerodynamics, 


The number preceding the notices 
represents the Box Number of the In- 
stitute of the Aeronautical Sciences to 
which inquiries should be addressed. 
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Any member or organization may have requirements listed without charge by 


vibration, and testing procedure highly desirable, 
particularly rotary wing. This position offers a 
unique opportunity for the properly qualified 
engineer. Give full details of education, experi- 
ence, and salary expected. 


834. Helicopter Pilot—Experienced helicopter 
pilot with over 150 hours’ helicopter time. Com- 
mercial operator desires chief pilot to take charge 
of operations. 


832. Mechanical Designer—Instrument field; 
Long Island area. Must be capable of handling 
complete design of small precision mechanical 
computers involving numerous automatic inputs, 


830. Engineer—High-caliber; flight-test oper- 
ations experience necessary; pilot experience de- 
sirable. Must be graduate engineer. East 
Coast. 


823. Pilots—Experienced helicopter test pilots 
wanted. Must have a minimum of 100 hours of 
helicopter flying time. Engineering background 
desirable. Preferably service trained. East 
Coast concern. 


AVAILABLE 


859. Experimental or Inspection—Twenty 
years’ aircraft experience. Seeks supervisory 
position, 


858. Service Engineer—Engineering training 
and background; A & E license. Considerable 
experience as company representative on Navy 
experimental airplanes. Experienced in investi- 
gating service troubles and writing service bulle- 
tins to cover same; compiling technical manuals. 


857. Aeronautical Engineer—Teacher, with 
7 years of experience in the aircraft industry and 
the aeronautical teaching field, is looking for a 
new connection either in teaching or in industry. 
Aircraft industrial experience includes administra- 
tion of engineering programs resulting in C.A.A. 
type approval along with the necessary personal 
contact work. Complete knowledge of the civil 
air regulations gained through several years with 
the C.A.A. Experience in design and stress 
analysis includes considerable work in rotating 
wing aircraft, as well as general aircraft design. 
Nonaircraft experience includes work in optics and 
refrigerating unit design. Teaching experience 
includes presentation and development of courses 
in wind-tunnel operation, aerodynamics, high- 
speed aerodynamics, design, stress analysis, pro- 
peller design, and rotary wing aerodynamics. 
Author of several published papers in the fields of 
stress analysis and design. Education consists of 
Bachelor’s and Master’s degrees in Aeronautical 
Engineering from large Eastern university. Full 
details and a list of references will be supplied on 
request. Location open. 


855. Aeronautical Engineer—Aero. E. from 
University of Cincinnati. Age 29; married. 
Limited experience in tool design, tool liaison 
engineering, and detail design, Five years’ 
Army Ordnance experience in administration, con- 
trol, and teaching. Presently assigned as Ord- 
nance Assistant Professor of Military Science and 
Tactics at a large Midwestern university. Inter- 
ested in design engineering, liaison engineering, 
jet and supersonic r€search and teaching. Prefers 
Pacific Northwest but will consider West of Miss- 
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issippi or South America. Available August 1, 
1948, but requires immediate contact 


854. Engineer—For British commonwealth 

countries, engineer with 30 years’ practical ex- 

perience, 10 years’ aeronautical, 10 mechanical, 5 

electrical, and 5 marine, in all phases from original 

designing, shop detailing, prototype building, 

ground and flight testing, commercial production, 

sales, installation, and field service. Most suit- 

e able for foreign branch needing ‘‘one-man show”’ 

Tracin C ot to run it. Lengthiest experience is in engines, 
instruments, and accessories 

853. Aeronautical Engineer—Fifteen years’ 

actively engaged in the aircraft industry, includ- 

ing project design, flight test, and development 

d e 1es engineering, and as representative in procurement 

and service. Thorough knowledge of layout and 


design plus 7 years’ experience on individual proj- 


& ects, from preliminary design through to flight test 
and field service. Four years’ university work 

time and graduate of two leading schools of aero- 
nautics. Instruction to flight personnel on main- 

tenance and altitude operation. A & E licenses, 

Working knowledge of Spanish and French. 

Desires permanent responsible position and op- 

portunity for advancement in design, develop 

ment, service, or sales. Will consider preferred 

stock in lieu of portion of salary. Geographical 

location unimportant. Excellent commercial 


and military references. 


852. Air Cargo Transport Engineer, Executive 


and Administrator—Available on short notice, 
internationally known air transportationengineer, 
specializing in air cargo. Just completed setting 
up largest private all-cargo operation in the West- 
ern Hemisphere. Capable of making complete 
| survey, procuring equipment and personnel and 
setting up operating organization. Would be 
interested in acting as operations executive or 
consultant for any company anticipating aircraft 
operation or activity, or any organization inter- 


ested in aircargo. Thirty years’ experience in the 
aircraft operating and construction, maintenance 
fields. Has lived and operated in Europe and 
South America and has acted as consultant to | 
U.S. Army Air Force. 


851. Aeronautical Sales Engineer and Aero- 
nautical Marketing Consultant—Exceptional 
aeronautical background and history. Entree to 
every phase of aircraft manufacture and opera- 
tion. Internationally known and _ respected. 
Has excellent contacts, particularly on the Pacific 
Coast. Has designed and patented several suc- 


@ The renown of Imperial as the finest in 
Tracing Cloth goes back well over half a 
century. Draftsmen all over the world prefer 
it for the uniformity of its high transparency 


cessful accessories. Has been in the aircraft field 

— | pene. SWAGED TERMINALS are your lightest, 
Most compact attachments for aircraft con- 
850. Aeronautical Engineer—Age 26; B.S. in | trols—and give you full catalog str gth of ail 

damage. It gives sharp contrasting prints of | ye. Will receive M.S. in A.E. (Jet Prop. Op- ree ne Sea 

even the finest lines. Drawings made on tion) from California Institute of Technology in the cord. Besides that, assemblies of Roebling 

Imperial over fifty years: O92 are still as June, 1948. Experience includes one semester as Swaged Terminals and Roebling Aircord- ua 

good as ever, neither brittle nor opaque. | instructor in mechanics, 2 years in aircraft re- | Cord with almost no constructional stretch pt 
If you like a duller surface, for dear, hard | search laboratory, and 2!/s years as stress analyst | — practically eliminate the need for repeated To 

pencil lines, try Imperial Pencil Tracing Cloth, on large military aircraft. Currently employed adjustments wm 

It is good for ink as well. in GALCIT wind tunnel. Desires either aca- bling ; in 

demic or industrial position with good future Roe ing supplies complete aircraft con- co 

trol assemblies ready for installation, and vi 

IMPERI AL 847. Administrative Engineer—Age 26; S.B. | manufactures a full line of swaged terminals. w 
aeronautical engineering, S.B. business and engi- Write for Booklet A-902 describing the whole lis 


neering administration, M.I.T. Five years’ ex- 
TRACING perience in operational and maintenance engi- range of Roebling Products for aviation. 
neering with large international air line. Line 


station experience in Brazil. A & E license ‘ Y 
CLOTH Well qualified for analysis of operational prob JOHN A. Se ee ee, 


lems involving cruise procedures, market analysis gi 
scheduling, liaison between flight and ground per Branches and Warehouses in Principal Cities la 
sonnel, standards. Desires work with either an el 


aircraft manufacturer or operator 


846. Pilot Engineer—B.S. Aero. E lowa 
State College; age 24; married. Pilot—com- 
mercial airplane single- and multiengined land st 
with instrument and flight instructor ratings si 
SOLD BY LEADING STATIONERY AND DRAW- Sixteen hundred accident-free hours. Some sales a 
ING MATERIAL DEALERS EVERYWHERE experience. Interested in flying position with E 
private concern or air line or in sales engineering a 
Wants permanent position and will locate any ¢ 
where. 
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345, Controls Engineer—B.S. in Ae.E., grad- 
nate study. Six years’ design and supervisory 
experience with major air-frame and accessory 
manufacturers. Electronic experience in military 
service. Specialization—electrical and hydraulic 
equipment for operating power-plant controls, 
armament, landing gear, surface controls, and 
accessories. Some experience with automatic 
pilots, data transmission systems, and other forms 
of automatic controls. At present, installations 
engineer with accessory manufacturer. Location 
Midwest or West of Mississippi. 


Director of Research—Holds B.E., 
MS., Ph.D. degrees in Metallurgy and M.S. in 
Aeronautics (jet propulsion major). Eight years 
in industry and 2'/: years in Navy on guided 
missile programs. Seeks executive position where 
organizational and administrative talents may be 
used. 


942. Associate Professor—Associate Pro- 
fessor of Aeronautical Engineering, Doctor of 
Aeronautical Engineering, seeks change of posi- 
tion. Possesses engineering, as well as mathe- 
matics, advanced degrees. Major field: theo- 
retical aerodynamics and gas dynamics. 


#41. Aeronautical Engineer—Structures engi- 
neer desires B.Ae., N.Y.U., 1942. 
Four years’ experience in aircraft structural de- 
sign, including research in thick skin and sand- 


change 


wich construction. Prefers position in business 
associated with aircraft field work or sales. Open 
toany interesting offer affording possibilities for a 
good future 


840. Aeronautical Engineer—M. Aero. Eng.; 
age 33. Ten years’ experience in flight test and 
operational engineering, air-line operations, sales 
and market technical 
Wide contacts in air transport and manufacturing 
fields. Desires position as assistant to executive, 
or sales engineer, in New York or New England 


area 


research, and writing. 


839. Helicopter Engineer—Chief designer and 
Author of 
Five and one-half 

Available imme- 


project engineer on two helicopters. 
book on helicopter design. 
years of helicopter experience. 
diately. 


838. Aeronautical Engineer—B.S. in M.E., 
B.S. and M.S. in Ae.E.; age 46; married. Pro- 
fessional engineer with seal. Ten years of struc- 
tural design and analysis as per Army, Navy, and 
C.A.A. specifications. Two years of engineering 
methods standardization. All with major air- 
craft companies. Desires responsible position in 
aircraft or related field 


837. Aeronautical Structural Engineer—Grad- 
uate engineer with 20 years’ experience in all 
phases of aircraft structural design on fixed and 
totary wing aircraft. For past 10 years has held 
position of chief structural engineer with well- 
known manufacturer of military airplanes. Had 
complete responsibility for structural analysis, 
vibration and flutter, structural testing, and 
weight control. Desires connection with estab- 
lished organization in which his background and 
experience can be used to advantage. 


836. Aeronautical Engineer—B. of Ae., New 
York University, 1944. During last year engaged 
in research in supersonics in a large research or- 
ganization; has knowledge of several foreign 
Presently employed, but desires 
change to a position in engineering or research 
department in firm located in New York City or 
vicinity. 


languages. 


835. Development Engineer—Wide plastics 
Structures background. Has had positions of de- 
sign engineer, test engineer, chief test engineer, 
and assistant chief engineer with medium-sized 
Eastern aircraft firms. Used to responsibility 
and difficult problems. Desires position with 
company doing research and development work, 
especially in the design and construction of large 


reinforced plastic structures for aircraft or allied 
fields. 


833. Research and Development Engineer— 
Physicist and aeronautical engineer; age 37. 
M.S. in Aeronautical Engineering, California 
Institute of Technology. D.Sc. in Physics; 
Fellow, Institute of Physics, London. Willing to 
accept suitable position in research institution, 
university, or in the research and development 
division of large industrial concern engaged in 
aeronautical or allied activity. Twelve years’ 
overall experience in physical research and aero- 
nautical engineering. Author of a number of 
papers and reports on several branches of physics 
and aeronautics. Considerable aptitude for in- 
U.S. patent for aeroplane C. G. 
Calculator pending. Formerly held responsible 
position in U.S. aircraft concern. Excellent refer- 
ences in U.S. and India. 


vention, 


831. Engineer—Ten years’ experience in 
metallurgy, process engineering, structural analy- 
sis, and testing. Desires position in production, 
research, or development field with air-line, air- 
frame, or accessory manufacturer. 


828. Aeronautical Engineer—B.S. Ae.E.; age 
29; married. Five years’ experience, including 
performance estimation, stability and control 
analysis, aeronautical research and wind-tunnel 
testing, and stress analysis on military and com- 
mercial aircraft. Familiar with C.A.A. require- 
ments. Desires permanent position in above or 
related fields, preferably on West Coast. 


827. Mechanical or Aeronautical Engineer— 
M.S. Desires position which combines engi- 
neering or research with administrative duties, 
East Coast, preferably New England. Last 4 
years as aerodynamicist, designer, and develop- 


Exacting manufacture backed by 


Compactly designed 
motor developed for 
metering pump and 
special instrument 
service. 


Heavy-duty universal 
motor with in-built spur 
gear reduction. 


thorough engineering gives Lamb 
Electric Motors the long, trouble- 
free operation imperative for sat- 
isfactory product performance. 
Because of this standard of de- 
pendability, Lamb Electric Motors 
are being used in more and more 


of America’s finest products. 


THE LAMB ELECTRIC COMPANY 


KENT, OHIO 
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You wouldn't think of 
spending design time on 
a standard nut or bolt... 

why do so on a clamp? 


Marman’s standard types, resulting 
from years of specialized development, 
will fit almost any application and can 
be specified just as easily as standard 
nuts and bolts. 


Even if your problem is so special- 
ized that none of the standard designs 
appear suitable, we can still save 
you time and cost by submitting a 
design proposal especially suited to 
your needs. 


Send us your problems. Our business 
depends on solving them faster, more 
effectively and at less cost than you can. 


See your Marman Catalog for de- 
tailed information on some of the 
many standard types available. 


Write for specific design propesals on 
any clamping problem. 


MARMAN 
PRODUCTS CO. INC 
O. BOX 9 
INGLEWOOD CA.'FOR?P: 


ment engineer on guided missiles projects; previ- 
ous experience includes 8 years of ¢ nsive re- 
search, consulting work, and teach ut leading 


Eastern engineering school Deta und refer- 
ences upon request 


826. Aeronautical Engineer—\ n Ae.E, 
Over 4 years’ experience with major aircraft com- 
panies, mainly in flutter and vibration work 


825. Quality Control Executive— Experienced 


in organizing and administering mechanical in- 
spection and maintenance of aircraft and motor 
vehicles, recruiting and job evaluation for over 
500 civilian office and technical personne Quali- 
fied airplane pilot—5,873 military hours, all types. 
West Point graduate, 1923. Aeronautical engi- 
neer. 


824. Associate Professor—B.S.,M.S., receives 
Dr. Eng. (Aero.) in June, 1948. Broad experi- 
ence includes: 5 years’ graduate work and struc- 
tural research; 4!/: years in industry as stress 
analyst and structural test engineer 4 years as 
Assistant Professor of aeronautical engineering 
teaching most of the undergraduate work in 
established department. Desires academic posi- 
tion handling senior and graduate courses (and 
related research) in aeronautical engineering 
or applied mechanics. Available in June 


822. Chief Designer—M.E.; age 43; mar- 
ried; Latvian nationality. Four years’ indus- 
trial and engine design and 16 years’ aeronautical 
engineering, 6 years of which as responsible chief 
designer at the aviation division of the largest firm 
in the Baltic States. Project author and super- 
visor of design, construction, and flight tests of 
several light high-speed private and military air- 
craft types, including a light fighter. One of the 
private planes successful in competitions in 
Europe. Two years in the German aircraft in- 
dustry (component design for jet planes Fa- 
miliar with all preliminary analysis, materials, 
and processes. Specialist in improved wood and 
mixed constructions. Speaks and writes well 
Latvian, German, and Russian; English fair. 
Descriptions and photos of the realized projects 
and references will be sent upon request as proof 
of ability to create successful types. At present 
in Europe, desires position in a small U.S. or 
Canadian firm, where the opportunity exists to 
expand along with the company. Commencing 
salary secondary, if opportunity is right and help 
to leave Europe will be given. 


820. Technical and Promotional Writer— Will 
help sell product, proposal, or idea by writing 
promotional letters, ads, booklets, technical and 
publicity articles, reports. Writes technical de- 
scriptions that a layman can easily follow. Ex- 
perienced in industry, able to see things from pros- 
pect’s point of view, pick out points that appeal, 
and present them in manner that invites action. 
Detroit area. 


REVIEW 


APRIL, 1948 


819. Aero-Mechanical Enginee: 


State University of lowa, 1941 


~Graduate of 
Experienced jn 
high-powered reciprocating engine fue] Systems 
and power controls, light aircraft power plants 
and fixed equipment, research and €xperimenta| 
work in general aircraft problems. 
cate in the East 


Desires to |p. 
Prefers assignment on jet or 
rocket engines or general flight research and ex- 
perimental problems. Capable of handling most 
engineering phases from original design and lay. 
out through customer liaison and project evalys. 
tion 


818. Aeronautical Engineer—BS. in Aer 
1936, Eleven years’ progressive service and ey. 
perience in aerodynamics, aircraft structural de. 
sign and analysis, performance and static testing 
Five years as chief of structures and testing 
Thoroughly experienced in military and civil de. 
sign requirements. Sound theoretical and prac. 
tical understanding of all aircraft design problems 
on small or large aircraft. Particular capabilities 
exist in supervision of engineering and laboratory 
personnel. Possesses organizational ability, 
Desirous of obtaining a position requiring initia 
tive and responsibility in which experience ang 
background will be of value. 


817. Sales Representative—Engineering back. 
ground; extensive sales experience in United 
States, Europe, Africa, and South America 
Four languages; single; will locate anywhere. 


816. Aeronautical Engineer—B.Ae.E. Rens. 
selaer Polytechnic Institute; age 29; married 
Four and one-half years’ experience in the Engi- 
neering Division, Air Materiel Command, Wright 
Field, engaged in flutter research, ground vibra- 
tion testing and evaluation, wind-tunnel testing, 
and development of vibration measuring equip- 
ment. Two years’ experience in the U.S. Navy 
Bureau of Aeronautics, Washington, D.C., in the 
Aviation Design Research Branch engaged in the 
study of flight paths and other special problems re- 
lated to guided missiles. Desires position in re- 
search or development 


795. Aeronautical Engineer-Pilot—B.S. in 
Ae.E. from University of Michigan. Age 32; 
married. Two years in present position designing 
major units for leading aircraft manufacturer. 
Familiar with Army, Navy, and C.A.A, require- 
ments. Naval aviator for 7 years. Twenty-four 
hundred hours’ flight time. Two years’ experi- 
ence supervising 25 mechanics and the mainten- 
ance of 20 dive bombers aboard an aircraft carrier 
Seven months as executive officer. At present, 
commanding officer of an air group and fighter 
squadron in the Organized Naval Reserve, with 
former rank of Lieutenant Commander. Holds 
C.A.A. commercial single- and multiengined land 
and instrument ratings. Desires position com- 
bining flying and engineering or flying and ad- 
ministrative-executive work. 


N.Y. 


Changes of Address 


Since the Post Office Department does not as a rule 
forward magazines to forwarding addresses, it is important 
that the Institute be notified of changes in address 30 days 
insadvance of publishing date to ensure receipt of every 
issue of the Journal and Review. 


Notices should be sent directly to the Institute of the 
Aeronautical Sciences, 2 East 64th Street, New York 21, 
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RESEARCH ENGINEERS 


Opportunities in pilotless aircraft research group, 
for work in radar, radio, servomechanisms, gyro- 
scopes, telemetering, etc. Excellent openings for ex- 
perienced physicists, chemists, aerodynamicists, elec- 
trical and chemical engineers. Please include de- 
tailed experience and education in reply, enclosing 
college transcript. 


Write Aerophysics Dept. 95 


NORTH AMERICAN AVIATION, INC. 
Municipal Airport Los Angeles 45, California 


AERODYNAMICISTS - THERMODYNAMICISTS 
STRESS ANALYSTS - AIRCRAFT DESIGNERS 


North American Aviation has a number of excellent open- 
ings for engineers qualified in the fields listed. Salaries 
commensurate with training and experience. Please include 
complete summary of training and experience in reply. 


Engineering Personnel Office 
NORTH AMERICAN AVIATION, INC. 
Municipal Airport, Los Angeles 45, California 


A much-needed contribution to the 
study of aeronautical engineering 


WIND TUNNEL 
TESTING 


By ALAN POPE 
Associate Professor, Daniel Guggenheim 
School of Aeronautics, Georgia School of 

Technolog y 


This complete analysis and study of 
the subject deals exclusively with the 
problems of wind tunnel testing, pre- 
senting information on all types of 
tunnels. 


The auchor discusses design problems 
of the general utility wind tunnel, de- 
scribes the procedure for testing a new 
model Wind-tunnel-bound- 
ary corrections and the highly prob- 
lematical subject of extrapolation are 
treated fully. 


a 1947 320 pages $5.00 
ON APPROVAL COUPON 
a JOHN WILEY & SONS, INC. ry 
440 Fourth Ave., New York 16, N. Y. 
B Please send me, on ten days’ approval, a copy of Pope's WIND TUNNEL TESTING. §@ 
g If I decide to keep the book, [ will remit $5.00 plus postage; otherwise I will return che a 
book postpaid. 
Name 

(Offer not valsd outside U.S AER-4-48 


Seabee for Sale 


Price—$4,000. Perfect condition. Ship 
serviced in accordance with latest serv- 


ice bulletins. 


Box No. 15 


Aeronautical Engineering Review 


Aircraft Engineering 


FOUNDED 1929 
The Technical and Scientific Aeronautical Monthly 


Edited by Lt.-Col. W. Lockwood Marsh 
F.L.Ae.S., M.S.A.E., F.R.Ae.S. 


Single Copies: 50 cents post free 
Subscription: $6.50 per annum, post free 


BUNHILL PUBLICATIONS LIMITED 
Bloomsbury Square London: : W.C.1 England 
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Here at last is a high pressure switch 
that has linear micrometer adjustment over wide oper- 
ating ranges from 50 to 5000 P.S.I. . . has an adjustable 
differential of from 5 to 50% . . . whose hydraulically- 
formed tempered steel actuating diaphragm can be 
made to withstand 15,000 Ibs. bursting pressure . . . 
and which finds high pressure “mt nas control uses 
from aircraft landing gear to heavy presses. 

It's the new DIAPHLEX "HYDTROL" and we shall be glad 
to supply full information on request for BulletinDH- 8. 


cook ELECTRIC COMPANY 


Chicago 14, Illinois 
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> CURTISS brings to Boeing Stratocruisers many 
propeller advancements—each service-proved . . . 


-each soundly designed to meet every demand 


of modern airline operation. 


» Curtiss pioneered the development and 
application of hollow steel blades, automatic 
synchronization, reverse pitch and many other 
now generally accepted improvements in 
propeller design. The Curtiss Propeller is the 
only reversing propeller with thousands of 
flight hours behind it . . . the only reversing 
propeller proved in service. ; 


> Curtiss Propellers will 

be used on Boeing 
Stratocruisers for such 
famous as American, 
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ELECTRIC. PROPELLERS 
PROPELLER DIVISION curriss CALDWELL, NEW JERSEY 
Airlines System, and United Airlines. 
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Judex te Aduertisonrs 


A 


#Adel Precision Products Corporation 
Airesearch Manufacturing Company Division, The Garrett 
Corporation 
American Magnesium Corporation, Subsidiary of Alu- 
minum Company of America 


Bendix Aviation Corporation 
Bendix Products Division 
Eclipse-Pioneer Division 
BG The 
Bunhill Publications, Ltd 


Clifford Manufacturing Company 
Cook Electric Company 
Curtiss-Wright Corporation 
Airplane Division 
Propeller Division 


Imperial Pencil Tracing Cloth, Keuffel & Esser Company. . 
Indiana 
International Nickel Company, Inc., The 


Kearfott Company, Inc 
Keuffel and Esser Company 


Lamb Electric Company, The 
Linear, Inc 

Lockheed Aircraft Corporation 
Luttrell & Senior, Inc 


Marman Products Company Inc 
lenn L. Martin Company, The 
Meletron Corporation 


%& Minneapolis-Honeywell Regulator Company 
Inside Front Cover 


Dow Corning Corporation 


North American Aviation, 
Nutt-Shel Company 
Eaton Company, Valve Division. . .Back Cover 
Thomas A. Edison, Incorporated, Instrument Division.... 72 
xElectrol Incorporated 
xEclipse-Pioneer Division, Bendix Aviation Corporation. . 
Inside Back mm 


A. Roebling's Sons Company 


Thermo Electric Company 


Fenwal, Inco 
Foote Bros. United States Aviation Underwriters Incorporated 


United States Plywood Corporation 


Ww 


Waterman Engineering Company 

Western Electric Company, Radio Division 
Weston Electrical Instrument Corporation 
John Wiley & Sons, Inc 
Wm. R. Whittaker ¢ 


G 


G&O Manufacturing Company, The 16 
rrett Corporation, The, Airesearch Manufacturing Com- 
pany Division 

G. M. Giannini & Company, 

F. Goodrich Company, Aeronautical Division.... 42 

Papieen Tire & Rubber Company, Aviation Products 

vision 


Wyman-Gordon Company 


* Specifications and further information on the aircraft 
products of these companies will be found in the 


1946 AERONAUTICAL ENGINEERING CATALOG 


The only publication of its kind devoted exclusively to the aircraft industry, 
this CATALOG serves as a valuable buyers’ and reference guide to sources 
and specifications on aircraft materials, parts, and accessories. It is dis- 
tributed annually to Chief Engineers, Designers, Production Heads, and 
Purchasing Departments of all leading Aircraft, Aircraft Engine, Instrument, 
Accessory, and Aircraft Parts Manufacturers; Air Transport Companies; 

rmy, Navy, and Governmental Agencies; Research Organizations; Engi- 


neering Libraries; etc. 
Published Annually by 


INSTITUTE OF THE AERONAUTICAL SCIENCES 
2 East 64th Street New York 21, N.Y. 
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Ready to help you lick noise 


REVIEW—APRIL, 


and vibration problems ! 


FILTER SET 


633A 
MICROPHONE 


SOUND LEVEL METER 


A sturdy, dependable, portable noise analyzer 


This Western Electric Noise Analyzer 


tions. The insertion loss of the filter 


is ideal for noise measurement and 
analysis (where a detailed analysis of 
the noise into specific frequency com- 
ponents is not required) and for acous- 
tic testing and inspection. 


This analyzer helps you solve many 


set is automatically compensated for 
and no corrections to readings are re- 


quired, 


In addition to the non-directional 
moving coil mike provided with the 


Send for this 


Bulletin today 


Noise Analyzer, you may also wish to S>— 
problems where a sound level meter order a Vibration Pick-up to measure =S | 
alone would be of little value. A multi- vibrations not accompanied by noise. ==> 1 ff 
ple push-button switch permits selec- : = 
tion of any one of 13 high pass or 13 The Noise Analyzer is available in =. 


low pass filters at approximately half 


A-C line and battery operated models. 


= 

” 
" 


octave spacing, or the 12 octave bands For full information, send the coupon ra SS 
=== 
between the high and low pass sec- — or call your Graybar Representative. a ———— — 
LSS 
== SS 
== 
=> 


Western Elecfric 


— QUALITY COUNTS — 


Company, Ltd. 


Graybar Electric Company 
420 Lexington Ave., New York 17, N. Y. 


AER-36 


Please send me Bulletin T-2260B describing 
Western Electric Noise Analyzers. 


Name — 
DISTRIBUTORS: IN THE U. Ss. A.—Graybar Company 
Electric Company. IN CANADA AND 
NEWFOUNDLAND—Northern Electric Address. 
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quality of product with a nati 


V- 
distributor organization for complete ser 


iovieer al ucts! 
rtenance of your Eclipse-Plonee? aircraft prod 


For assistance with your service problems —to expedite your 
maintenance work —we present —‘‘Your Local Distributor.” 


ALASKA KANSAS NEW YORK 
Anchorage, Pacific Airmotive Corp., Kansas City, Pacific Airmotive Corp., Buffalo, Buffalo Aeronautical Corp., 
Merrill Field Hangar *5, Fairfax Airport Buffalo Airport 
Wichita, The S. A. Long Co., Inc., Mineola, L. |., Standard Aircraft | 
CALIFORNIA 650 E. Gilbert Equipment Co., Roosevelt Field 
Burbank, Pacific Airmotive Corp., KENTUCKY OHIO | 
2940 North Hollywood Way Louisville 4, Ellingsworth Auto Electric Cleveland, General Airmotive Corp., 
FLORIDA Co., 1003-05 E. Broadway Municipal Airport 
Miami, Barfield Instrument Corp., MASSACHUSETTS TEXAS 


Hangar “1, International Airport East Boston, Inter-City Aviation, Inc., 


Boston Municipal Airport 


Dallas, Southwest Airmotive Co., 


3416 Love Field Drive 
GEORGIA 


H C MICHIGAN WASHINGTON 
Detroit 5, Servair, Inc., Detroit City Seattle, Pacific Airmotive Corp., 
Atlanta Municipal Airport Airport Boeing Field 
ILLINOIS MINNESOTA CANADA 


Chicago, Snyder Aircraft Corp., 
5315 W. 63rd St. 


Minneapolis 6, Airwings, Inc., Wold- 
Chamberlain Field 


Montreal 18, P.Q., Aviation Electric 
Limited, 3483-5 Park Ave. 
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EATON VALVE DEVELOPMENT has Contributed 
to Higher Efficiency and Longer Life for 
Engines in Every Type of Service 


EATON 


MANUFACTURING COMPANY 


VALVE DIVISION 
9771 French Rood + Detroit 13, Michigan 


Since the first automotive valves were intro- 
duced by this organization in 1911, it has been 
Eaton’s objective to produce valves which 
would meet the requirements of constantly 
increasing engine speeds and extreme operat- 
ing temperatures. Eaton’s development of the 
sodium cooled valve in 1923 represents one 
of the most important single advancements in 
the history of aviation. Applying the sodium 
cooled principle to automotive use, Eaton is 
contributing thousands of miles of additional 
life to valves in heavy duty truck and bus serv- 
ice. Equally important advancements have been 
made in valves for passenger car use—valves 
which deliver a hundred thousand miles 
and more of dependable service. 
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